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1.0  Introduction

This document. prepared by MACTEC Engineering and Consulting, Inc. (f/k/a Harding ESE, Inc.) for
McDonnell Douglas Corporation (MDC), a wholly-owned subsidiary of The Boeing Company (Boeing),
presents the results of implementation of the Environmental Field Investigation Statement of Work
(SOW) for field investigation activities conducted at portions of the Tract 1 South Property at the Boeing-
St. Louis facility that have been sold to the City of St. Louis (Site). The Site is located in Hazelwood,
Missouri. Figure 1-1 displays the location of the Site.

1.1 Purpose

The purpose of the Environmental Field Investigation was to characterize the nature of any hazardous
waste/constituent refeases to soil or groundwater at the Site. Based on implementation of the SOW this
report presents the findings of the Environmental Field Investigation and identifies hazardous
waste/constituent impacts to soil and groundwater at the Site.

1.2 Environmental Field Investigation Report Organization
The Environmental Field Investigation Report is divided into six sections of text plus three appendices. A
brief description of each section is presented below.

e Section 1.0, Introduction, provides background information regarding the regulatory requirements
for the Site, purpose of this report, and contents of this report.

¢ Section 2.0. Site Background Information, references background information regarding the Site
and its environmental setting.

e Section 3.0, Objectives and Supporting Data Requirements, summarizes the site-specific
investigation objectives, identifies the target constituents and associated investigation threshold
levels (ITLs) for the Environmental Field Investigation, and describes the established data quality
objectives for the investigation.

e Section 4.0, Environmental Field Investigation Activities, summarizes the field activities and
describes the procedures that were utilized for all field sampling and laboratory analysis tasks.

e Section 5.0, Environmental Field Investigation Results, summarizes the geological,
hydrogeological. and analytical results of the Environmental Field Investigation.

¢ Section 6.0, References, provides a list of references used within the text of this Environmental
Field Investigation report.

Three appendices are also provided to describe associated Environmental Field Investigation activities.
Appendices to this document are identified below.

e Appendix A  Soil Boring Logs

e Appendix B Groundwater Sampling Field Record Forms

e Appendix C  Analytical Laboratory Reports and Chain-of-Custody Forms
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2.0  Site Background Information
This section of the Environmental Field Investigation report presents background information pertaining
to the operational history and environmental setting for the Site.

2.1 Site Location

The Site is located at the north side of Lambert International Airport. It is bounded on the north by
Banshee Road. The Site is located in the northwest quarter of Section 5, Township 46 North, Range 6
East, St. Louis County, Missourt (Figure 2-1).

2.2 Site Operations

Boeing manufactures combat aircraft, transport aircraft, and space systems/missiles. The Site includes a
majority of the buildings and property that were previously referred to as Tract 1 South. Several large
aircraft manufacturing buildings (Buildings 2, 42, and 45) are included within the Site.

Manufacturing processes within these buildings utilize various hydraulic/lubricating oils, fuels, paints,
cleaning solvents, acids, and bases as part of their ongoing operations. Underground storage tanks
(USTs). aboveground storage tanks (ASTs), and drums have been typically used to store chemical
products/wastes inside and outside of the buildings. Areas between the buildings are largely paved and
used for a variety of transportation purposes including aircraft ramps, inter-building truck/forklift traffic,
parking, and pedestrian traffic.

Access to the Site is strictly controlled. The Site is surrounded by a chain-link fence and is patrolled by a
security force 24 hours a day, 365 days per year. Employees and visitors must pass through security gates
at the main entrance to the Site before entering any building. The security force employs approximately
225 persons, and an on-site fire department employs approximately 30 persons.

2.3 Environmental Setting

A preliminary evaluation of the environmental setting at the Site was prepared during the development of
the Environmental Field Investigation SOW to better understand the framework for migration of any
potential constituent releases and the potential effects on human health and the environment. This
information is presented below.

2.3.1 General Setting

The Site 1s surrounded by other aircraft component manufacturing operations on the north and airport
runways and taxiways on the south, west, and east. According to information obtained from the Missouri
Department of Natural Resources (MDNR). Division of Geology and Land Survey, no wells are located
within a 1.5-mile radius of the Site [U.S. Environmental Protection Agency (USEPA), 1995}, Surface
water from the Site drains to storm sewers that discharge into Coldwater Creek which is contained in a
covered culvert that extends beneath the east edge of the Site and the airport to the south.

o
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2.3.2 Geology

Subsurface geologic units in the area of the Site include wind or lake-deposited sediments
(unconsolidated deposits) overlying nearly flat-lying sedimentary bedrock formations. These

deposits may be up to 100 feet thick and consist of clay, silty clay, and some sand (Lutzen and Rockaway,
1971).

Unconsolidated deposits in the area of the Site have been delineated by previous hydrogeologic studies
conducted at the Site and adjoining former Boeing operations [ATEC, 1990, Riedel, 1995, Environmental
Science and Engineering, Inc. (ESE), 2000, Harding ESE 2002a] and the St. Louis Airport Site (SLAPS)
which adjoins the northeast comer of the Site along Coldwater Creek. The uppermost unconsolidated
deposits consist of interbedded clay, silty clay, and clayey silt with some fine-grained sand and organic
matter. A dense, plastic, brown to gray-green clay unit is present with occasional interbedded silty
deposits to a depth of 70 to 80 feet below ground surface (bgs).

In areas at the adjacent facilities up to 14 feet of clayey silt or silty clay fill material is present over the
unconsolidated sequence. The fill material is composed of material either excavated at the site or brought
in as clean fill during plant construction and modification activities.

The uppermost bedrock encountered in the area of the Site is the undifferentiated Pleasanton, Marmaton,
and Cherokee Groups of Pennsylvanian age. Shales, siltstones, sandstones, coal beds, and thin limestone
beds are the dominant lithology of these three groups. Regionally, the Pennsylvanian-age groups have a
total thickness ranging from 10 to 300 feet.

Underlying the Pennsylvanian strata is Mississippian-age limestone. The Ste, Genevieve Formation (0 to
160 feet thick), St. Louis Limestone (0 to 180 feet thick), Salem Formation (0 to 180 feet thick), and
Warsaw Formation (0 to 110 feet thick) are all limestone and compose the upper portion of the
Mississippian-age bedrock.

2.3.3 Hydrogeology

Water supplies in the St. Louis area are obtained from the Mississippi, Missouri, and Meramec Rivers.
Approximately 82 percent of the water supply is pumped from the Mississippi River, while approximately
12 percent is pumped from the Missouri River and Meramec River combined (Miller et al., 1974).
Aquifers exist in both the bedrock and unconsolidated deposits along the Mississippi and Missourt Rivers.
These aquifers account for approximately 3 percent of the water supply (Miller et al., 1974).

As stated above, the Site is underlain by 70+ feet of low permeability clay and silt. Because of the low
permeability of these units, groundwater quantities are generally low. Previous investigations at the Site
and adjoining Boeing operations indicate that shallow groundwater is generally encountered between 5
and 12 feet bgs. However, shallow groundwater depths have been variably noted from 2 and 15 fi bgs
depending upon the specific Site location.

(V3]
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The shallow groundwater table may be modified locally at the Site due to the presence of buildings or
parking lots. Overall, the shallow groundwater flow direction is expected to flow to the east toward
Coldwater Creek or ditches draining into this creek. Given the low permeability and thickness of the
unconsolidated deposits underlying the Site, direct connection to deeper, bedrock aquifers is not expected.

2.3.4 Surface Water Hydrogeology

General surface water drainage at the Site is by overland flow to storm sewer intakes located across the
Site or to open drainage ditches that drain to storm sewers. The storm sewers discharge into Coldwater
Creek at several locations. Coldwater Creek flows northeast within an underground culvert from the
southwest side of Lambert-St. Louis International Airport. across the central portion of the airport, and the
easternmost part of Tract 1 South. The creek flows within an open culvert north of Banshee Road along
the eastem boundary of Tract I North. Coldwater Creek then flows northeast within this open culvert for
several miles until it rejoins its original channel. The creek eventually discharges into the Missouri River.
At its closest point, the Missouri River is approximately 3 miles to the northwest of the Site.

Presently, over 95 percent of the surface area at the Site 1s covered with buildings, paved streets, paved
parking lots, tank areas, and docks. Several of the aboveground structures associated with discontinued
processes have been demolished, although concrete at or below grade remains. An extensive network of
utilities including potable and service water lines, storm sewers, sanitary sewers, and other utilities
(typical of an industrial facility) is located underground.

2.3.5 Additional Sources of Background Information

Historic evaluations of the geology and hydrogeology at the Site and surrounding former Boeing
operations have been conducted as part of previous investigations to better understand the framework for
migration of any potential constituent releases and the potential effects on human health and the
environment. Prior reports entitled McDonnell Douglas Corporation Resource Conservation and
Recovery Act (RCRA) Closure Activities, Building 14: Sludge Holding Tank Site (Riedel, 1995) and
Annual Monitoring Report for SWMU No. 17 (Harding ESE, 2002a) should be referenced for additional
information pertaining to the environmental setting at the Site.

P:AS102000dpiEl 01-03draft.doc 4
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3.0 Objectives and Supporting Data Requirements

An investigation to delineate the nature and extent of any releases at the Site requires various types and
amounts of information. Specific investigation approaches, methodologies, and data are required to
facilitate the investigation process. This section of the document summarizes the general strategy
presented in the Environmental Field Investigation Statement of Work (Harding ESE, 2002b) for
collection of the data needed to achieve the investigation objectives at the Site.

3.1 Project Objectives
The objective of the Environmental Field Investigation was to characterize the nature of any hazardous
waste/constituent releases to soil or groundwater at the Site.
o Describe the nature and extent of any releases of hazardous constituents/waste associated with the
Site; and
o  QGather necessary data to support future investigation, risk assessment, and/or remediation
requirements (if necessary).

3.2 Data Needs and Usage

Based on a review of previous investigation results and an evaluation of site-wide conditions, the SOW
presented a plan to characterize/delineate the nature and extent of any subsurface soil/groundwater
impacts at the Site. The SOW identified soil and groundwater sampling locations across the Site where
constituents of concern (COCs) were most likely to be found based on historical knowledge, prior
investigation results, hazardous constituents/waste managed at the various areas, and field screening
criteria (visual observations and portable instrument screening).

Ten areas were identified in the SOW for investigation. These areas were:
¢ Solid Waste Management Unit (SWMU) Number (No.) 17:
o UST Site #3;

e Former Drum Storage Area Adjacent to Building 40;

e UST Site #2;

e UST Site #4;

e Tank Farm and Paint/Solvent Storage Area at Building 41;
e Paint Accumulation Area West of Building 2;

¢ Industrial Sewer Line Area;

o UST Area between Buildings 4 and 5; and

e Shooting Range Bunker Areas.

Figure 3-1 displays significant features of the Site and the locations the areas investigated. A total of 36
soil borings were proposed to be installed in these areas. Soil samples and groundwater samples were to
be collected from each of these soil borings, along with groundwater samples from four existing
monitoring wells. In addition. Site-wide groundwater monitoring activities were proposed to determine
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groundwater flow direction and gradients. Table 3-1 presents a summary of the planned sampling and
analysis parameters from the Addendum to the SOW.

33 Data Quality Objectives
The intended use of the various data types was evaluated to establish appropriate data quality objectives
(DQOs). A summary of this evaluation is provided below.

The following DQO levels were deemed appropriate:

1. DQO Level | was deemed appropriate to conduct screening and acquire data for basic site
characterization (e.g., pH. temperature, specific conductance, water level elevations, physical
descriptions, photoionization (PID) readings, and other similar geologic/hydrogeologic information).
Specifically, the data acquired under DQO Level 1 were used to
o detect changes in groundwater characteristics.

o develop groundwater elevation isopleth maps and evaluate groundwater flow gradients,
e describe basic physical properties of investigated media, and

o verify adequate purging of monitoring wells.

2. .DQO Level Il was deemed appropriate for soil and groundwater sample analyses. The data acquired
under DQO Level III was used to characterize constituent concentrations in various media and
delineate the nature/extent of any releases of hazardous wastes/constituents. These data may also be
used to determine soil/groundwater clean-up objectives, support a risk assessment, and support
engineering evaluations necessary to select and design corrective measures, if required.

3.4 Investigation Threshold Levels (ITLs)

ITLs were developed in the SOW to aid in the determination of whether additional field investigations,
site-specific risk assessments, and/or remediation efforts are warranted. ITLs were utilized during this
Environmental Field Investigation as a comparative baseline for site-specific analytical results (e.g., to
determine whether a release to soil has been delineated or assess whether groundwater impacts are
present). For the purposes of this Environmental Field Investigation, ITLs represent values which
incorporate both risk-based action levels and regulatory levels. As a result, the comparative process for
analytical results is simplified. Similar ITLs were developed and used in connection with investigation of
the Fabrication Operations property immediately north of the Site. The ITLs to be used for this
Environmental Field Investigation incorporate changes in MDNR and USEPA risk-based action levels.

Per the SOW, if unanticipated additional constituents were encountered during the Environmental Field
Investigation, they would be added to the pertinent ITL table(s) using the same criteria. During the
Environmental Field Investigation, nine constituents not included on the ITL tables in the SOW were
detected (eight soil, one groundwater). The soil and groundwater ITLs are presented in Tables 3-2 and
3-3. respectively, amended to include these additional detected constituents. These tables also include the
relevant Cleanup Levels for Missourt (CALM)-based criteria. Maximum Contaminant Levels (MCLs).
and Preliminary Remediation Goals (PRGs). as appropriate.
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4.0 Environmental Field Investigation Activities

This section summarizes Environmental Field Investigation activities conducted in November 2002 to
evaluate potential environmental impacts at the Site. These activities included: soil boring installations,
soil sampling and analyses, temporary piezometer completion, and groundwater monitoring, sampling,
and analyses (shallow and deep water-bearing units). The field activities were completed on a site-
specific basis for both soil and groundwater purposes. Existing groundwater monitoring wells were also
utilized to assist in the assessment of groundwater conditions on a Site-wide basis.

Environmental Field Investigation field activities were completed on a location-specific basis in
accordance with the guidelines specified in the SOW dated September 27, 2002 and the Statement of
Work Addendum dated November 1, 2002. Deviations from the SOW and Addendum to the SOW are
discussed in Section 4.6. The following is a general chronology of field activities:

1. Sampling of four existing groundwater monitoring wells at the Site and monitoring of

groundwater elevation;

2. Installation of 51 investigative soil borings to assess geological and hydrogeological conditions
beneath the Site;
Sampling of subsurface soils utilizing continuous collection methods;
Collection of subsurface soil samples for field screening and laboratory analyses;
Installation of 51 temporary piezometers to assess hydrogeological conditions beneath the Site;
Collection of groundwater samples for field screening and laboratory analyses; and

N s W

Surveying of soil boring and monitoring well locations.

4.1 Installation of Soil Borings

Soil borings were installed at various locations to evaluate the nature and extent of any hazardous
constituent or hazardous waste releases to soils at the Site. The soil boring activities were also completed
to further evaluate the geological and hydrogeological systems at the Site.

Under the supervision of MACTEC field personnel, subsurface investigative activities were conducted by
Roberts Environmental Drilling, Inc. of Millstadt, Illinois between November 7 and 22, 2002. Soil boring
activities were completed using a track-mounted (GeoProbe® Model 6610DT) hydraulic probe rig.

For the shallow sampling locations, soil borings were installed using standard direct push soil probe
methodology. Direct push soil borings completed with the Geoprobe® rig were advanced using a
2.0-inch outside diameter (OD) macro-core sampler and 1.25-inch OD steel probing rods.

P:510200dp:El 01-03draft.doc 7
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Specialized Geoprobe® sampling equipment was used to evaluate deep soil and groundwater conditions
for eight locations beneath the shallow water-bearing unit at the Site. A dual tube sampler was used to
eliminate potential cross-contamination between the shallow water-bearing unit and the underlying clay
‘unit. Two sets of probe rods were used to collect continuous soil samples as follows:

1. The outer set of 2.125-inch OD rods was initially driven into the ground as a protective casing.
These rods provide a sealed hole that eliminates the potential of any side slough and enables the
collection of soil samples across a perched water table.

2. The second smaller set of 1.0-inch OD rods were then placed inside of the outer casing. The
smaller rods hold a sample liner in place as the outer casing is driven one sampling interval.

W)

The smaller rods were then retracted to collect the soil sample from the filled liner.

Prior to drilling at the initial and all subsequent borings, ancillary rig equipment was cleaned to eliminate
cross-contamination between successive drilling locations. The soil sampling rods and samplers were
cleaned/detergent washed between sampling locations.

Continuous soil samples were collected from each boring for field screening, lithographic description, and
subsequent chemical analysis. Each disposable sampling tube liner was opened and immediately scanned
with a PID to identify potential presence of volatile organic compounds (VOCs). To maintain
lithographic descriptive consistency. each soil sample was described and classified in accordance with the
Untfied Soil Classification System (USCS).

Upon completion of probing and groundwater sampling, each shallow soil boring was filled with granular
bentonite and the surface asphalt or concrete was repaired. Soil cuttings generated were containerized in
55-gallon Department of Transportation (DOT)-approved drums for subsequent management by Boeing.

A biased sampling approach was used to locate soil sampling locations at each of the designated areas.
The approximate locations, number of samples, and analyses were determined using the following
criteria:

o guidelines specified in the SOW and the SOW Addendum;

¢ historic operations performed at a specified area:

» soil boring and analytical results from prior site investigations;

» hazardous wastes or hazardous constituents managed; and

¢ field conditions (e.g., staining, PID readings, obstructions, etc.).

4.2 Soil Sampling and Analysis

Soil samples were collected from each boring (with the exception of certain deep boring as detailed in
Section 4.6) to evaluate the nature and extent of any hazardous constituent or hazardous waste releases to
soils at the Site. Soil sampling activities were also completed to further evaluate the geological and
hydrogeological svstems beneath the Site. Continuous soil samples were collected from selected borings
for field screening, lithographic description, and subsequent chemical analysis.
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Each soil sample was screened in the field with a PID for total organic vapors by the headspace method.
This process involved placing a portion of the soil sample into a resealable plastic bag and allowing time
for volatilization, if any, to occur. The PID probe was then inserted into the plastic bag. The highest PID
reading measured for the initial 10-second period was recorded on the boring log form in units of parts
per million (ppm).

All field screening equipment was calibrated a minimum of once per day during field efforts. Instrument
calibration was performed in accordance with the manufacturers' recommended procedures using
commercially available calibration standards.

Selected soil samples collected during the Environmental Field Investigation field activities were
submitted for laboratory analysis. Samples were collected per the specifications in the approved SOW
and the supplemental Addendum to the SOW.

Duplicate samples were collected and analyzed in accordance with the SOW. The soil duplicate samples
were analyzed for location-specific parameters.

Samples were collected into sample containers which were pre-cleaned and assembled to USEPA's
Protocol "B". The volume of sample collected and the type of container used was determined by the
suggested volumes described in SW-846 for the particular analysis.

Immediately upon collection, each sample was properly labeled to prevent misidentification. After
labeling, the samples were placed into an appropriate storage container. Samples collected for organic
analysis were placed into a storage container with sufficient ice or ice packs to preserve samples during
transport to the laboratory. The samples were appropriately packaged in the storage container to '
minimize the potential for damage during transport. A completed chain-of-custody form was placed in
each storage container to accompany the samples to the laboratory.

The sample containers were hand delivered to the mobile laboratory (Mid-America Environmental) on-
site for analysis or shipped via overnight courier to Environmental Science Corporation in Mt. Juliet,
Tennessee. Samples were shipped to the off-site laboratory so that they were received within 24 hours
from the time of shipment. Strict chain-of-custody procedures were maintained during sample handling.

A chain-of-custody program was followed to track the possession and handling of individual samples
trom time of collection through completion of laboratory analysis. Copies of the chain-of-custody record
were retained in the permanent file for proper documentation.

Soil samples were analyzed for location-specific parameters in accordance with the guidelines specified
in the SOW and the Addendum to the SOW. Analytical results for the soil samples are provided in
Section 5.0.
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4.3 Installation of Temporary Piezometers

Temporary piezometers installed within the shallow groundwater unit (generally 12-24 ft bgs) were
constructed of 1-inch diameter; polyvinyl chloride (PVC) with flush-threaded joints was placed within the
open borehole of each shallow boring (43 in total). Six-foot screen sections were utilized at the bottom of
each piezometer. The piezometer material was new, decontaminated well material contained in
individually sealed plastic bags.

Special installation procedures were utilized for all deep temporary piezometers to ensure that cross-
contamination did not occur between the shallow and deep water-bearing units. Each deep piezometer
was constructed using 10 feet of screen set through the inside of the Dual Tube sampling system. The
Dual Tube casing was then retracted 10 to 15 feet to expose the well screen.

44 Groundwater Monitoring
Groundwater monitoring activities were subsequently performed to acquire groundwater quality/elevation
data for each of the piezometers and monitoring wells.

Water level measurements were performed using an electronic water level probe and measured to the
nearest 1/100" foot. Data were recorded on a standard monitoring form.

Prior to the collection of groundwater samples, each piezometer not sampled within 30 minutes of
installation was purged by removing a minimum of one well casing volume of groundwater with a
disposable polyethylene bailer. Piezometers sampled within 30 minutes of installation were sampled
without purging.

Samples were collected using a disposable polyethylene bottom-loading bailer using appropriate
collection procedures as specified in the SOW.

Shallow groundwater monitoring wells were purged using a disposable polyethylene bailer. Each shallow
well was purged by removing a minimum of three well volumes. Samples were then collected using a
disposable polycthvlene bottom-loading bailer and using appropriate collection procedures as specified in
the SOW. '

Duplicate samples were collected and analyzed in accordance with the SOW. The duplicate samples were
analyzed for location-specific parameters.

The sample containers were hand delivered to the mobile laboratory (Mid-America Environmental) on-
site for analysis or shipped via overnight counier to Environmental Science Corporation in Mt. Juliet,
Tennessee. Samples were shipped to the off-site laboratory so that they were received within 24 hours
trom the tume of shipment. Strict chain-of-custody procedures were maintained during sample handling.
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A chain-of-custody program was followed to track the possession and handling of individual samples
from time of collection through completion of laboratory analysts. Copies of the chain-of-custody record
were retained in the permanent file for proper documentation.

Groundwater samples were analyzed for location-specific parameters in accordance with the guidelines
specified in the SOW and the Addendum to the SOW. Analytical results for the groundwater samples are
provided in Section 5.0.

4.5 Soil Boring and Sample Designations

All soil borings installed during the Environmental Field Investigation were designated by location and
direction from the nearest building. For example, the first soil boring installed east of Building 40 was
designated B40E1. The first soil boring installed inside Building 48 was designated B438I1. Soil samples
collected from each boring were identified by probe location and sample depth. For example, the soil
sample collected from probe B40E1 at a depth of 6 feet bgs was designated as B40E1-6. Groundwater
samples collected from temporary piezometers were designated with a “W” at the end of the boring
number, i.e. a groundwater sample collected from B40E1was designated B4OEIW. Deep borings were
identified with a “D” at the end of the boring number (i.e., the deep soil boring east of Building 41 was
designated B41E1D).

4.6 Deviations from Statement of Work

4.6.1 Deep Soil Borings

Deep soil borings were installed using a Geoprobe® probe rig instead of a drilling rig with hollow stem
augurs. Dual tube sampling system (described in Section 4.1) was utilized because it provides a seal of
the upper groundwater bearing zone (the driven outer casing seals off the inner casing through which soil
samples are collected and the temporary piezometer is installed). This methodology limited the potential
for cross contamination of the lower zone by the upper zone, something that hollow stem augers have a
limited ability to prevent.

Because of the geologic conditions encountered at the Site, specifically tight, expansive clay soils below
20 feet bgs, soil samples were collected from only four of the eight deep borings installed. Soil samples
for lithology were collected from one deep boring per area of the Site. The expansive clay resulted in
several instances of the sampler tube becoming disconnected from the sampling rod, which prevented the
boring from being advanced further. This occurred in the first deep boring installed, B41S3D, at a depth
of 48 feet bgs. The boring was grouted closed and a new boring completed several feet away by
advancing the dual tube system with a expendable stainless steel point that sealed the inner casing until
the refusal on bedrock was reached and the inner casing was retracted between 10 and 15 feet to allow the
piezometer to be installed and collect groundwater. This methodology was repeated at the four other deep
borings from which soil sample were not collected.
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Because of the proximity of the boring locations to each other, only one deep boring was installed at the
UST Area between Buildings 4 and 5. The other planned deep boring was completed as a shallow boring
from which soil and groundwater samples were collected.

For consistency in sampling the deep groundwater all deep borings were advanced to probe refusal on
bedrock, instead of stopping at an arbitrary depth of 60 feet bgs. Refusal was encountered between 74
and 79 feet bgs. The exception to this was boring B45CS3D which was stopped at 66 feet bgs due to
irretrievable loss of the sampler. Since the boring was within 10 feet of the expected total depth based on
the other nearby deep borings, the temporary piezometer was installed at that depth.

Because of detections in groundwater sample from Monitoring Well MW-5 and the boring north of
Building 41, a shallow groundwater sample was collected by installing a shallow soil boring adjacent to
the deep soil boring at the Building 41 Area (B41E1D).

4.6.2 Step Out Sampling

Based on the detections above ITLs in the groundwater sample from the boring located north of Building
41 (B41N1), existing Monitoring Well MW-18 was sampled. This well is located approximately 150 feet
west (upgradient) of the boring. Additional step out locations in the area north of Building 41 were
limited because of the proximity of underground utility and petroleum fuel system lines. Soil borings .
B2N1 and B2N2 (Industrial Sewer Area) were located approximately 125 and 175 feet east
(downgradient), respectively of this boring.

Step outs for Industrial Sewer Area were conducted at 50 foot intervals instead of 25 foot intervals. The
rational for this was the probable preferential pathway created by the industrial sewer and adjacent natural
gas line.

Step out from Monitoring Well MW-5 was 50 foot instead of 25 feet intervals based on the detections in
nearby borings B2W1 and B2I1.

Step out for the UST Site #2 was increased to 100 feet and additional step out borings were not completed
because results indicated that constituents above ITLs likely extended along the fuel hydrant system into
the UST Site #4 area.

Step out from UST Site #4 were increased to 50 and 75 feet and then to the end of the fuel hydrant lines
(approximately 275 feet) because the results indicated that constituents above ITLs likely extended along
the fuel hydrant system.
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5.0 Environmental Field Investigation Results

This section discusses the geological, hydrogeological, and chemical analysis results of the
Environmental Field Investigation and characterizes the nature and extent of hazardous waste/constituent
releases at the Site.

Section 5.1 summarizes the geological and hydrogeological results acquired from the Environmental
Field Investigation activities. Based on the general similarities of the geological/hydrogeological
conditions across the Site, these results are presented on a Site-wide perspective. Copies of the soil
boring logs are provided in Appendix A. Copies of the groundwater sampling field record forms are
provided in Appendix B and copies of the laboratory analytical reports and chain-of-custody documents
are provided in Appendix C.

Sections 5.2 through 5.12 present the Environmental Field Investigation results on an area-specific basis.
Applicable soil and/or groundwater analytical concentrations were compared with ITLs to characterize
the nature and delineate the extent of any potential releases at each location. Figure 5-1 presents a map of
the entire Site displaying boring locations and summary tables of soil analytical results from the
Environmental Field Investigation. Figure 5-2 presents the Site map with groundwater analytical results
summary tables from the Environmental Field Investigation.

5.1 Geological and Hydrogeological Results
Geological and hydrogeological information was acquired through an evaluation of the soil boring logs
and groundwater elevation measurements that were conducted at the Site. Results are summarized below.

5.1.1 Geological Results

Site soil borings were completed as part of the Environmental Field Investigation to provide site-specific
stratigraphic and hydrogeologic data. Soil boring data indicate the presence of four general soil
stratigraphic units overlying the bedrock surface at the Site. These four general units are defined in
descending order as the (1) Fill Unit, (2) Silty Clay Unit, (3) Silt Unit, and (4) Clay Unit.

Fill Unit

Soil boring data indicate that a heterogeneous Fill Unit overlies the native materials at some portions of
the Site. Fill generally consisted of a mixture of materials either excavated at the site or brought in as
clean fill during Site construction/modification activities. Unit thickness varied between the areas, but
was typically less than 2 feet in thickness. For the majority of the Site evaluated in this Environmental
Field Investigation, buildings and concrete/asphalt pavement overlie the Fill Unit.

Silty Clay Unit

Soil boring data indicate the presence of a Silty Clay Unit beneath the surface or the previously defined
Fill Unit. These native materials generally consisted of olive-gray to reddish-brown, soft to stiff. silty
clay. The silty clay often contained iron oxidation discoloration and numerous open, discontinuous
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channels, which are likely vertical root scars. Unit thickness generally ranged from 7 to 14 feet.
Groundwater was present in the Silty Clay Unit, perched on the underlying units, although depth to
groundwater varied.

Silt Unit

Soil boring data indicate the presence of a distinct Silt Unit underlying the Silty Clay Unit in a majority of
the borings. The native materials appear to be Lacustrine (lake-formed) in origin and are very thinly
bedded with abundant organic debris (wood fragments and twigs). The silt is dark reddish-brown,
medium stiff, and slightly moist. Unit thickness was generally between | to 3 feet. The top of the silt
was observed at Tract 1 South between 4.5 and 16 feet bgs. In borings where the distinct Silt Unit was
not observed, the silt content in the Silty Clay Unit increased between 5 and 15 feet bgs. Due to the low
moisture content of the silt and the presence of perched groundwater in the overlying Silty Clay Unit, the
Silt Unit and underlying Clay Unit appear to act as an aquitard.

Clay Unit
Soil boring data from the deep groundwater monitoring wells indicate the presence of a Clay Unit

underlying the Silt Unit. These native materials generally consisted of light to dark gray, stiff to very
stiff, plastic clay. This unit was generally encountered between 11.5 and 20 feet bgs and extended to the
top of bedrock at a depth of between 70 and 80 feet bgs. Within 2 to 4 feet above the top of the bedrock
surface, the Clay Unit graded into a silty clay to clayey silt with coarse gravel intermixed in the clay

matrix.

Based on interpretations from the Site boring results, previous investigations, and regional geological
information, the Silt Unit and the Clay Unit are expected to be relatively uniform and continuous beneath
the Site and immediately surrounding area. As such, the units serve as an aquitard beneath the Site,
limiting vertical migration of groundwater.

5.1.2 Hydrogeological Results

Soil boring data also yielded information about the hydrogeological system beneath the Site. As
previously indicated, shallow groundwater was typically encountered in the Silty Clay Unit. However,
this material has little potential to produce water as exemplified by the difficulties in acquiring sufficient
sample volumes from temporary piezometers installed during this field investigation.

Groundwater was encountered in the deep piezometers near the top of bedrock in all but one boring.
Water did not collect in Boring B48S4D located at UST Site #2 after 17 hours; the piezometer pipe was
dry when it was removed. In three of the deep borings (B45S1D, B45S5D, and B41S3D), only a few feet
of water collected and could be quickly bailed dry. In the two deep boring at UST Site #3 approximately
20 feet of water collected and was slower to bail down compared to B45S1D and B45S5D. In the
remaining two deep borings (B41E1D and B4E2D) water rose to within 12 fect of the surface. These
water levels indicate that the deep water-bearing unit is under artesian conditions. Artesian conditions
exist when the water level in a well nises above the top of the unit and are indicative of a confined water-
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bearing unit. Similar conditions have been observed at the former Boeing Fabrication Operation Facility
immediately north of the Site and at SWMU No. 17 (ESE, 2000, Harding ESE, 2002a). Water elevations
in deep wells installed at the top of bedrock at these two sites are higher than the elevations in the
adjacent shallow wells

5.1.3 Results of Site-Wide Groundwater Evaluation

Field measurements of depth to groundwater from six existing wells at the Site were utilized to evaluate

the direction and gradient of shallow groundwater beneath the Site. Static water level data were collected

from the monitoring well network on October 30, 2002, A groundwater elevation isopleth map for this

monitoring event along with a table of the groundwater level measurements is displayed in Figure 5-3.

The groundwater elevation isopleth map demonstrates general flow of groundwater toward the

cast/northeast. The northeast flow component indicated by the groundwater isopleths may be the result of

the lack of data from the southeast corner of the Site. A very low groundwater flow gradient |
(approximately 0.0004 feet per foot) is also indicated. ;

5.2 Results for SWMU No. 17 Area

Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the SWMU No. 17.

5.2.1 Analytical Results for Soil Samples from SWMU No. 17 Area
Analytical results for soil samples from the SWMU No. 17 Area were utilized to assess the horizontal
extent of any impacted soils at this location.

Three soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from each of the borings (B48N1, B48I1, and B4312)
and submitted for chemical analysis to evaluate any potential impacts to soil at this location. Soil boring
locations are displayed in Figure 5-4. Table 5-1 presents a summary of analytical results for constituents
detected in the soil samples from the SWMU No. 17 Area.

Soil samples were analyzed for VOCs by Method 802 land for total petroleum hydrocarbons (TPH) by
Method OA-2. No constituents were detected.

5.2.2 Analytical Results for Groundwater Samples from SWMU No. 17 Area
Analytical results for groundwater samples from the SWMU No. 17 Area were utilized to characterize the
nature of any potential constituent releases to groundwater beneath this area.

Groundwater samples were collected from the three temporary piezometers installed in the area and
submutted for chemical analysis to evaluate any potential impacts to groundwater at this location. Soil
boring/temporary piezometer locations are displayed in Figure 5-4. Table 3-2 presents a summary of
analytical results for constituents detected in the groundwater samples from the SWMU No. 17 Area.
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Soil samples were analyzed for VOCs by Method 802 land for TPH by Method OA-2. No constituents
were detected.

5.3 Results for UST Site #3

Analytical soil data, analytical groundwater data, geological soil boring data, and various ficld
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the UST Site #3 Area.

5.3.1 Analytical Results for Soil Samples from UST Site #3
Analytical results for soil samples from the UST Site #3 Area were utilized to assess the horizontal and
vertical extent of any impacted soils at this location.

Three soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from Borings B45CS2 and B45CS3D and submitted
for chemical analysis to evaluate any potential impacts to soil at this location. Boring B45CS1D was
probed to the top of bedrock without soil sampling. Soil boring locations are displayed in Figure 5-5.
Table 5-3 presents a summary of analytical results for constituents detected in the soil samples from UST
Site #3.

Soil samples were analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX), methyl tert
butyl ether (MTBE), and volatile petroleum hydrocarbons (gasoline range TPH) by Method OA-1 and
extractable petroleum hydrocarbons (diesel range TPH) by Method OA-2 or TPH-Diesel Range Organics
(DRO). No constituents were detected.

5.3.2 Analytical Results for Groundwater Samples from UST Site #3

Analytical results for groundwater samples from the UST Site #3 Area were utilized to characterize the
nature and horizontal and/or vertical extent of any potential constituent releases to groundwater beneath
this area.

Groundwater samples were collected from the three temporary piezometers installed in the area and
submitted for chemical analysis to evaluate any potential impacts to groundwater at this location. The
boring/temporary piezometer locations are displayed in Figure 5-5. Table 5-4 presents a summary of
analytical results for constituents detected in the groundwater samples from UST Site #3.

Soil samples were analyzed for BTEX, MTBE, and gasoline range TPH by Method OA-1 and diesel
range TPH by Method OA-2 or TPH-DRO. No constituents were detected.
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5.4 Results for Former Drum Storage Area Adjacent to Building 40

Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the former drum storage area adjacent to Building 40.

5.4.1 Analytical Results for Soil Samples from Former Drum Storage Area Adjacent to
Building 40 .

Analytical results for soil samples from the former drum storage area adjacent to Building 40 were

uttlized to assess the horizontal extent of any impacted soils at this location.

Five soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from each of the borings (B40E1, B40E2, B40S1,
B40S2, and B40W 1) and submitted for chemical analysis to evaluate any potential impacts to soil at this
location. Soil boring locations are displayed in Figure 5-5. Table 5-5 presents a summary of analytical
results for constituents detected in the soil samples from the former drum storage area at Building 40.

Soil samples were analyzed for VOCs by Method 802 1and for TPH by Method OA-2. No constituents
were detected.

5.4.2 Analytical Results for Groundwater Samples from Former Drum Storage Area
Adjacent to Building 40

Analytical results for groundwater samples from the former drum storage area adjacent to Building 40
were utilized to characterize the nature of any potential constituent releases to groundwater beneath this

area.

Groundwater samples were collected from the five temporary piezometers installed in the area and
submitted for chemical analysis to evaluate any potential impacts to soil at this location. Soil
boring/temporary piezometer locations are displayed in Figure 5-5. Table 5-6 presents a summary of
analytical results for constituents detected in the groundwater samples from the former drum storage area
at Building 40.

Soil samples were analyzed for VOCs by Method 8021 and for TPH by Method OA-2. No constituents
were detected.

5.5 Results for UST Site #2

Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the UST Site #2 Area.
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5.5.1 Analytical Results for Soil Samples from UST Site #2
Analytical results for soil samples from UST Site #2 were utilized to assess the horizontal and vertical
extent of any impacted soils at this location.

Ten soil borings (four planned in the SOW) were advanced to assess the extent of any potential releases
from this area. Soil samples were collected from nine of the borings (B48S1, B48S2, B48S3, B48S5,
B48S6, B48S7, B48S8, B48S9, and B48S10) and submitted for chemical analysis to evaluate any
potential impacts to soil at this location. Boring B48S4D was probed to the top of bedrock without soil
sampling. Soil boring locations are displayed in Figure 5-6. Table 5-7 presents a summary of analytical
results for constituents detected in the soil samples from UST Site #2.

Soil samples were analyzed for BTEX, MTBE, and gasoline range TPH by Method OA-1 and diesel
range TPH by Method OA-2 or TPH-DRO. Benzene was detected in four of the nine soil samples
(B48S1-6. B48S3-10, B48S5-6, B4858-7); each detection was above the ITL for benzene of 50
micrograms per kilogram (ug/kg). Toluene, ethylbenzene and/or total xylenes were detected in five of the
nine soil samples (the four samples which had a benzene detection and soil sample B48S7-7). However,
ITLs for these constituents were not exceeded. MTBE was not detected in the nine soil samples.

Gasoline range TPH was detected in five of the nine samples (B48S1-6, B48S3-10, B48S5-6, B48S7-7,
and B48S8-7). Diesel range TPH was detected in three of the nine samples (B48S1-6, B48S9-8, and
B48S10-7). Total TPH concentrations were above the ITL for TPH in the soil sample from B48S1.

A total of six step-out borings were completed in the downgradient and side gradient directions from
borings with ITL exceedences. The outer ring of step-out borings (B48S6, B48S7, B48S9 and B48S10)
were below ITLs for all constituents.

5.5.2 Analytical Results for Groundwater Samples from UST Site #2

Analytical results for groundwater samples from the UST Site #2 Area were utilized to characterize the
nature and horizontal and/or vertical extent of any potential constituent releases to groundwater beneath
this area.

Groundwater samples were collected from the eight of the nine temporary piezometers installed in the
area and submitted for chemical analysis to evaluate any potential impacts to soil at this location.
Groundwater did not collect in the deep piezometer B48S4D after 17 hours. The soil boring/temporary
piezometer locations are displayed in Figure 5-6. Table 5-8 presents a summary of analytical results for
constituents detected in the groundwater samples from UST Site #2.

Soil samples were analyzed for BTEX, MTBE, and gasoline range TPH by Method OA-1 and diesel
range TPH by Method OA-2 or TPH-DRO. Benzene was detected in seven of the nine groundwater
samples (B48S1W_B48S2W. B48S3W. B48S5W_B48S7W. B48S8W and B48S9W). Six of the six
detections were above the ITL for benzene of 3 micrograms per liter (ug/L). Toluene. ethvlbenzene
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and/or total xylenes were detected in four of the nine groundwater samples (B48S2W, B48S3W,
B48S5W, and B48S7W). However, ITLs for these constituents were not exceeded. MTBE was detected
in one of the groundwater samples (B48S2W) but at a concentration below the ITL.

Gasoline range TPH was detected in four of the nine samples (B48S2W, B48S3W, B48S5W, and
B48S7W). Diesel range TPH was detected in two of the nine samples (B48S9W and B48S10). Total
TPH concentrations were above the ITL for TPH in the groundwater samples from B48S5 and B48S7.

A total of six step-out borings were completed in the downgradient and side gradient directions from
borings with ITL exceedences. The outer ring of step-out borings (B48S6, B48S9 and B48S10) were
below ITLs for all constituents.

5.6 Results for UST Site #4

Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the UST Site #4 Area.

5.6.1 Analytical Results for Soil Samples from UST Site #4
Analytical results for soil samples from UST Site #4 were utilized to assess the horizontal and vertical
extent of any impacted soils at this location.

Eleven soil borings (five planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from nine of the borings (B45S2, B45S3, B4554,
B45S6, B45S7, B45S8, B45S9, B45S10, and B42S1) and submitted for chemical analysis to evaluate any
potential impacts to soil at this location. A duplicate soil sample from B45S2 was also submitted for
analysis. Borings B45S1D and B45S5D were probed to the top of bedrock without soil sampling. Soil
boring locations are displayed in Figure 5-6. Table 5-9 presents a summary of analytical results for
constituents detected in the soil samples from UST Site #4.

Soil samples were analyzed for BTEX, MTBE, and gasoline range TPH by Method OA-1 and diesel
range TPH by Method OA-2 or TPH-DRO. Benzene was detected in three of the nine soil borings
(samples B48S2-7, B45S2-7 Duplicate, B45S3-7, and B45510-6), each detection was above the ITL for
benzene of 50 pg/kg. Toluene and total xylenes were detected in these four samples and in the soil
sample from B45S7. However, ITLs for these constituents were not exceeded. MTBE was not detected
in the ten soil samples analyzed.

Gasoline range TPH was detected in six of the soil borings (samples B48S2-7, B45S2-7 Duplicate,
B45S3-7. B4554-7, B45S7-7. B4588-6 and B45S10-6). Diesel range TPH was not detected in the ten
soil samples analyzed. Total TPH concentrations were above the ITL for TPH in the soil sample from
B45S3.
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A total of six step-out borings were completed in the downgradient and side gradient directions from
borings with ITL exceedences. Step-out boring B45S10 slightly exceeded the ITL for benzene (62 pg/kg
vs. 50 pg/kg). Step-out borings B45S6, B45S7, B45S8, B45S9 and B42S1 were below ITLs for all

constituents.

5.6.2 Analytical Results for Groundwater Samples from UST Site #4

Analytical results for groundwater samples from the UST Site #4 Area were utilized to characterize the
nature and horizontal and/or vertical extent of any potential constituent releases to groundwater beneath
this area.

Groundwater samples were collected from the each of the eleven temporary piezometers and two of the
existing monitoring wells (MW-A22 and MW-A27) installed in the area and submitted for chemical
analysis to evaluate any potential impacts to groundwater at this location. A duplicate groundwater
sample from B45S4 was also submitted for analysis. The soil boring/temporary piezometer locations are
displayed in Figure 5-6. Table 5-10 presents a summary of analytical results for constituents detected in
the groundwater samples from UST Site #4.

Soil samples were analyzed for BTEX, MTBE, and gasoline range TPH by Method OA-1 and diesel
range TPH by Method OA-2 or TPH-DRO. Benzene was detected in four of the fourteen groundwater
samples collected (B45S2W, B45S3W, B45S7W, and MW-A22). Three of the four detections were
above the ITL for benzene of 5 ug/L.. Toluene, ethylbenzene and/or total xylenes were also detected in
the four samples with benzene detections. Toluene was detected in the sample from B45S10. However,
ITLs for toluene. ethylbenzene, and total xylenes were not exceeded in the groundwater samples from the
arca. MTBE was not detected in the groundwater samples from the area.

Gasoline range TPH was detected in seven of the fourteen groundwater samples (B45S2W, B45S3W,
B45S7W, B45S8W, B45S9W, B45S10W and MW-A22). Diesel range TPH was detected in two of the
fourteen samples (MW-A22 and MW-A27). Total TPH concentrations were above the ITL for TPH in
the five of the seven eight borings containing TPH detections in groundwater (B45S2, B45S7, B45S8,
B45S9. and B45S10).

A total of six step-out borings were completed in the downgradient and side gradient directions from
borings with ITL exceedences. The side gradient step-out boring B45S6 and the downgradient step out
boring B42S1 were below ITLs for all constituents. Constituent detections above ITLs were in samples
collected from borings located near the underground aviation fuel (JP-4 and JP-5) product piping which
runs east west between Fuel Pits #1 (located south of Building 42) and Fuel Pit #4 (located south of
Building 45).
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5.7 Results for the Tank Farm, and Paint/Solvent Storage Area at Building 41
Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the tank farm and paint/solvent storage area at Building 41.

5.7.1 Analytical Results for Soil Samples from the Tank Farm, and Paint/Solvent Storage
Area at Building 41

Analytical results for soil samples from the tank farm and paint/solvent storage area at Building 41 were
utilized to assess the horizontal extent of any impacted soils at this location.

Six soil borings (one more than planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from each of the borings (B41E1, B41N1, B41S1,
B41S2, B41S3D, and B41S4) and submitted for chemical analysis to evaluate any potential impacts to
soil at this location. A duplicate soil sample was analyzed for VOCs from the Boring B41S1. Soil boring
locations are displayed in Figure 5-7. Table 5-11 presents a summary of analytical results for constituents
detected in the soil samples from the tank farm and paint/solvent storage area at Building 41.

Soil samples were analyzed for VOCs by Method 8021, polynuclear aromatic hydrocarbons (PAHs) by
Method 8270C and for extractable TPH by Method OA-2. VOC constituents were detected in two of the
seven soil samples analyzed (B41N1-8 and B41S3D-4). These constituents were BTEX and benzene
derivatives (1,2.4-tnmethylbenzene, 1,3,5-trimethylbenzene, isopropyl benzene, p-isoprpyltoluene,
sec-butylbenzene). Benzene in sample B41N1-8 was the only VOC constituent detected above ITL

(186 ng/kg vs. 50 pg/kg).

Benzo(a)pyrene was the only PAH constituent detected. It was detected in the soil sample B41E1-10 ata
concentration of 85 pug/kg, exceeding the ITL of 62 ug/kg. Diesel range TPH was detected in one of the
seven soil samples analyzed (B41S3D-4) at a concentration of 24,000 pg/kg, well below the TPH ITL of
200.000 pg/kg.

One step-out boring (B41S4) was completed in the downgradient direction from MW-5. Borings for the
Paint Accumulation area west of Building 2 (B2W1 and B2I1) and the industrial sewer area (B2N1) were
also utilized as step-out borings. Soil samples from the step-out borings were below ITLs for all
constituents. '

5.7.2 Analytical Results for Groundwater Samples from the Tank Farm, and
Paint/Solvent Storage Area at Building 41

Analytical results for groundwater samples from the tank farm and paint/solvent storage area at
Building 41 were utilized to characterize the nature of any potential constituent releases to groundwater
bencath this area.
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Groundwater samples were collected from the seven temporary piezometers (including a shallow and
deep piezometer at the B41E1 location) installed in the area. Groundwater samples were collected from
three existing monitoring wells (MW-5, MW-7, and MW-18), one more than in the SOW. The
groundwater samples were submitted for chemical analysis to evaluate any potential impacts to
groundwater at this location. Groundwater samples were analyzed for VOCs by Method 8021, PAHs by
Method 8270C and for extractable TPH by Method OA-2 or TPH-DRO. Table 5-12 presents a summary
of analytical results for constituents detected in the groundwater samples from the tank farm and
paint/solvent storage area at Building 41.

VOC constituents associated with fuel; benzene, xylenes, and benzene derivatives (1,2.4-
trimethylbenzene, isopropyl benzene, n-propylbenzene, p-isopropyltoluene, sec-butylbenzene) were
detected in the sample from B41N1. Benzene, ,2,4-trimethylbenzene, and n-propylbenzene were
detected above their respective ITLs in this sample.

VOC constituents associated with paints or solvents were detected in three of the 10 groundwater samples
analyzed (B41EIW, B41S3DW, and MW-5). These constituents included: tetrachloroethene (PCE);
trichloroethene (TCE); and several degradation products including cis-1,2-dichloroethene, 1,1-
dichloroethene, and vinyl chloride. PCE was detected above ITL in the deep groundwater sample from
B41S3D (125 pg/L vs. 5 pg/L ITL). Vinyl chloride and 1,1-dichloroethene were detected above ITLs in
the groundwater sample from MW-5 (vinyl chloride at 7.4 pg/L vs. 2 pg/L ITL and 1, I-dichloroethene at
10 pug/L vs. 7 pg/L ITL). VOC detections (TCE and cis-1,2-dichloroethene) in the groundwater sample
from B41E1 were below ITLs.

PAH constituent were not detected in the seven groundwater samples analyzed from the area. Diesel
range TPH was detected in one of the 10 samples analyzed. MW-3 at a concentration of 180 pg/L. well
below the TPH ITL of 10,000 pg/L.

One step-out boring (B41S4) was completed in the downgradient direction from MW-5. Borings for the
Paint Accumulation area west of Building 2 (B2W1 and B2I1) and the industrial sewer area (B2ZN1) were
also utilized as step-out borings.

5.8 Results for the Paint Accumulation Area West of Building 2

Analvtical soil data, analvtical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the paint accumulation area west of Building 2.

5.8.1 Analytical Results for Soil Samples from the Paint Accumulation Area West of
Building 2

Analytical results for soil samples from the paint accumulation area west of Building 2 were utilized to

assess the horizontal extent of any impacted soils at this location.

P1510200dprE] 01-03draft.doc 22



Draft Environmental Field Investigation Boeing Tract 1 South

Two soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from each of the borings (B2I1 and B2W1) and
submitted for chemical analysis to evaluate any potential impacts to soil at this location. Soil boring
locations are displayed in Figure 5-7. Table 5-13 presents a summary of analytical results for constituents
detected in the soil samples from the paint accumulation area west of Building 2.

Soil samples were analyzed for VOCs by Method 8021, PAHs by Method 8270C and for eight RCRA
metals by Methods 6010B and 7471. The sample from B2W 1 was also analyzed for extractable TPH by
Method OA-2.

Eleven VOC constituents were detected in one or both of the two soil samples analyzed (B2I1-8 and
B2W1-6). These constituents included benzene, ethylbenzene, xylenes, chloroethane, and other benzene
derivatives. None of the VOC detections were above respective ITLs. Diesel range TPH was detected in
the soil sample B2W1-6 at 47,000 pg/kg, below the TPH ITL of 200,000 pg/kg.

PAH constituents were not detected in the two soil samples analyzed from this area. Arsenic, barium,
chromium and lead were detected at concentrations below their respective ITLs. Cadmium, mercury,
selenium, and silver were not detected in the two soil samples from this area.

5.8.2 Analytical Results for Groundwater Samples from the Paint Accumulation Area
West of Building 2

Analytical results for groundwater samples from the paint accumulation area west of Building 2 were
utilized to characterize the nature of any potential constituent releases to groundwater beneath this area.

Groundwater samples were collected from the two temporary piezometers installed in the area and
submitted for chemical analysis to evaluate any potential impacts to groundwater at this location.
Groundwater samples were analyzed for VOCs by Method 8021, PAHs by Method 8270C and for eight
RCRA metals by Methods 6010 and 7471. Table 5-14 presents a summary of analytical results for
constituents detected in the soil samples from the paint accumulation area west of Building 2.

Benzene and chloroethane were detected at concentrations just above their respective ITLs (benzene at
6.3 pg/L vs. 5 pg/L ITL and chloroethane at 7.3 pg/L vs. 4.6 pg/L ITL) in the sample from B2W1.
Trichlorofluoromethane was detected at a concentration (17 pg/L) well below the ITL (1,300 pg/L) in the
sample from B2W1.

Vinyl chloride was the only VOC constituent detected in the sample from B211. The vinyl chloride
detection of 5.6 pg/L was shightly above the ITL of 2 pg/L.

Barium and chromium were detected in both groundwater samples analyzed from the area: lead was also
detected in the sample from B2I1. These detections were below their respective ITLs.
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Step-out borings were not conducted at this area. Boring B2I1 is located downgradient of B2ZW1, the
vinyl chloride exceedence in B21]1 was very close to the ITL and no other VOCs were detected in the
groundwater sample from the boring.

5.9 Results for the Industrial Sewer Line Area

Analytical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the industrial sewer area.

5.9.1 Analytical Results for Soil Samples from the Industrial Sewer Line Area
Analytical results for soil samples from the industrial sewer area were utilized to assess the horizontal
extent of any impacted soils at this location.

Six soil borings (four planned in the SOW) were advanced to assess the extent of any potential releases
from the industrial sewer located along the south side of Banshee Road. Soil samples were collected from
each of the borings (B44N1, B2N1, B2N2, B2N3, B2N4, and B2N5) and submitted for chemical analysis
to evaluate any potential impacts to soil at this location. Soil boring locations are displayed in

Figure 5-8. Table 5-15 presents a summary of analytical results for constituents detected in the soil
samples from the industrial sewer area.

Soil samples were analyzed for VOCs by Method 8021 and for eight RCRA metals by Methods 6010B
and 7471. The sample from B44N1 was also analyzed for extractable TPH by Method OA-2.

Diesel range TPH was not detected in the soil sample B44N1-8.

VOC constituents associated with fuel: benzene, xylenes, n-propylbenzene, p-isopropyltoluene, and sec-
butylbenzene were detected in the sample from B41IN1, all detection were below ITLs in this sample
(B44N1-8).

PCE was detected in soil samples B2N3-8 and B2N4-6 at concentrations just above method detection
limits and below ITLs. No other VOC constituents were detected in the soil samples analyzed from the
area.

Barium, chromium, mercury, and lead were detected at concentrations below their respective ITLs in the
four soil samples analyzed from this area. Arsenic was detected in three of the four samples analyzed.
Detected arsenic concentrations were above ITL in one soil sample (B2N2-8 at 39,000 ug/kg vs.

11,000 pg/kg ITL). Cadmium, selenium, and silver were not detected in the four soil samples analyzed
from this area.
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5.9.2 Analytical Results for Groundwater Samples from the Industrial Sewer Line Area
Analytical results for groundwater samples from the industrial sewer area were utilized to characterize the
nature of any potential constituent releases to groundwater beneath this area.

Groundwater samples were collected from the six temporary piezometers installed in the area and
submitted for chemical analysis to evaluate any potential impacts to groundwater at this location.
Groundwater samples were analyzed for VOCs by Method 8021 and for eight RCRA metals by Methods
6010 and 7471. The sample from B44N1 was also analyzed for extractable TPH by Method OA-2.
Duplicate groundwater samples from B2N3 and B44N1 were submitted for VOC analysis. Table 5-16
presents a summary of analytical results for constituents detected in the groundwater samples from the
industrial sewer line area.

Diesel range TPH was not detected in the groundwater sample from B44N1.

PCE, TCE and two degradation products, cis-1,2-dichloroethene and trans-1,2-dichloroethene were the
only VOCs detected in the groundwater samples from the six borings/temporary piezometers. PCE was
detected above ITL in the groundwater samples from B2N3 (23 and 21 pg/L vs. 5 pg/L ITL) and in the
sample from B2N4 (13 pg/L detected). TCE was detected above ITL in the groundwater samples from
B2N3 (11 and 10 pg/L vs. 5 ng/L ITL). TCE was detected below the ITL in B2N4 at 2.5 ug/L.
Concentrations of cis-1,2-dichloroethene and trans-1,2-dichloroethene detected in B2N3 and B2N4 were
below respective [TLs.

Mercury was detected in one of the six groundwater samples (B2ZN1W) analyzed for RCRA metals from
the area. The detected mercury concentration of 0.33 pg/L 1s below the 2 pg/L ITL for mercury.

Barium, chromium, and lead were detected all six of the groundwater samples analyzed from the area;
arsenic was also detected in the samples from B2N2, B2N3, B2N4 and B44N1. Arsenic was detected
above the ITL in B2N3 and B44N1. Barium was detected above the ITL in B2N3 and B2ZN4. Chromium
was detected above the ITL in B2N3. Lead was detected above the ITL in B2ZN1, B2N2, B2N3, B2N4,
and B44N1.

Two step-out borings were conducted downgradient (east) of B2N3. The groundwater sample from the
step-out boring located farthest downgradient (B2N5) was below ITLs for all VOC and RCRA metals.

5.10 Results for the UST Area Between Buildings 4 and 5

Analvtical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the UST area between Buildings 4 and 5.
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5.10.1 Analytical Results for Soil Samples from the UST Area Between Buildings 4 and 5
Analytical results for soil samples from the UST area between Buildings 4 and 5 were utilized to assess
the horizontal and vertical extent of any impacted soils at this location.

Two soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
releases from this area. Soil samples were collected from Borings B4E] and B4E2D and submitted for
chemical analysis to evaluate any potential impacts to soil at this location. Boring B4E2D was probed to
the top of bedrock with continuous soil sampling. Soil boring locations are displayed in Figure 5-9.
Table 5-17 presents a summary of analytical results for constituents detected in the soil samples from
UST area between Buildings 4 and 5.

Soil samples were analyzed for BTEX, MTBE, and volatile TPH by Method OA-1 and extractable TPH
by TPH-DRO. Total xylenes at 9.4 pug/kg vs. an ITL of 16,000 pug/kg were the only VOC detected. TPH-
DRO was detected in both soil samples (B4E1-14 and B4E2D-10) at 47,000 and 55,000 pg/ke,
respectively, well below the TPH ITL of 200,000 pg/kg.

5.10.2 Analytical Results for Groundwater Samples from the UST Area Between
Buildings 4 and 5

Analytical results for groundwater samples from the UST area between Buildings 4 and 5 Area were
utilized to characterize the nature and horizontal and/or vertical extent of any potential constituent
releases to groundwater beneath this area.

Groundwater samples were collected from the one shallow and the one deep temporary piezometers
installed in the area and submitted for chemical analysis to evaluate any potential impacts to groundwater
at this location. The boring/temporary piezometer locations are displayed in Figure 5-9. Table 5-18
presents a summary of analytical results for constituents detected in the groundwater samples from UST
area between Buildings 4 and 5.

Groundwater samples were analyzed for BTEX, MTBE, and volatile TPH by Method OA-1 and
extractable TPH by Method TPH-DRO. TPH-DRO was detected in the shallow groundwater sample
from B4E1 at 3,500 pg/L, well below the ITL of 10,000 ug/L. No constituents were detected from the
deep groundwater sample collected from B4E2D.

5.11 Results for the Shooting Range Bunker Area

Analvtical soil data, analytical groundwater data, geological soil boring data, and various field
data/measurements were utilized to characterize the nature and extent of any hazardous constituent/waste
impacts from the shooting range bunker area.

5.11.1 Analytical Results for Soil Samples from the Shooting Range Bunker Area
Analytical results for soil samples from the shooting range bunker area were utilized to assess the
honizontal extent of any impacted soils at this location.
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Three soil borings (same as planned in the SOW) were advanced to assess the extent of any potential
metals impacts to soil in the unsaturated unit. Soil samples were collected from each of the borings
(BI13EL. BI3E2, and BI13E3) and submitted for chemical analysis to evaluate any potential impacts to soil
at this location. Soil boring locations are displayed in Figure 5-10. Table 5-19 presents a summary of
analytical results for constituents detected in the soil samples from the shooting range bunker area.

Soil samples were analyzed for eight RCRA metals by Methods 6010B and 7471. A duplicate of the soil
sample from B13E3 was also submitted for metals analysis.

All eight RCRA metals were detected in on or more of the soil samples analyzed. None of the detections
were above the corresponding ITLs.

5.11.2 Analytical Results for Groundwater Samples from the Shooting Range Bunker Area
Analytical results for groundwater samples from the shooting range bunker area were utilized to
characterize the nature of any potential constituent releases to groundwater beneath this area.

Groundwater samples were collected from the three temporary piezometers installed in the area and
submitted for chemical analysis to evaluate any potential impacts to groundwater at this location.
Groundwater samples were analyzed for eight RCRA metals by Methods 6010 and 7471. Table 5-20
presents a summary of analytical results for constituents detected in the groundwater samples from the

shooting range bunker area.

Silver was detected in one of the three groundwater samples (B13E1W) analyzed from the area. The
detected silver concentration of 6.6 pug/L is below the 100 pg/L ITL for silver.

Barium was detected in all three of the groundwater samples at concentrations below the ITL. Arsenic
and lead were also detected in all three of the groundwater samples analyzed from the area. Arsenic
concentration detected in B13E2 (55 pg/L) and BI3E3 (62 ug/L) were above the ILT of 50 pg/L.. Lead
concentration detected in BI3E2 (23 pg/L) and B13E3 (21 pg/L) were above the ITL of 15 pg/L.
Arscnic and lead concentrations detected in the sample from BI3E]1 were below corresponding ITLs.
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. Table 3-1 Summary of Sampling Analysis Parameters for 2002 Environmental Field Investigation, Boeing Tract 1 South

No. of Groundwater]

No. of Approx.No. Samples (incl Target Mobile Lab | - Fixed Lab Sample Selection Projected Investigation
Building/Area ID Borin s of Soil temporar Analytical SW846 SW846 Criteria Sampling Method Projected Boring Depth* Comments Field Notes
& Samples .emporary Constituents Method Method tert Intervals
piezometers)
SWMU No. 17 3 3 3 VOCs 8021 8260 Highest PID &/or Variable (see Geoprobe and HSA 20 ft for soil boring & shallow |50 ft horizontal step-outs if VOC
TPH 8015 3550 (DRO) Visual Determination  fSection 5.2 for MW impacts are evident
specific intervals)
UST Site #3 3 3 3 BTEX 8020 OA-1 Highest PID &/or Variable (see Geoprobe and HSA 15 ft for shallow soil borings; |50 ft horizontal step-outs if VOC
(Bldgs 45L,C, D, & E) (1 shallow; TPH 8015 3550 (DRO) Visual Determination ~ |Section 5.2 for 60 ft for deep soil borings impacts are evident
2 deep) specific intervals)
Building 40 5 5 5 VOCs 8021 8260 Highest PID &/or - [Variable (see Geoprobe and HSA |15 ft for shallow soil borings; |25 ft horizontal step-outs if VOC
(Former Drum Storage) TPH 8015 3550 (DRO) Visual Determination  [Section 5.2 for 60 ft for deep soil borings impacts are evident.
specific intervals)
UST Site #2 4 4 4 BTEX 8020 0A-1 Highest PID &/or Variable (see Geoprobe and HSA 15 ft for shallow soil borings; J25 ft horizontal step-outs if VOC
(SE of Building 48) (3 shallow; (1 new pt) TPH 8015 3550 (DRO) Visual Determination  {Section 5.2 for 60 ft for deep soil borings impacts are evident.
1 deep) specific intervals)
UST Site #4 5 5 7 BTEX 8020 OA-1 Highest PID &/or Variable (see Geoprobe and HSA |15 ft for shallow soil borings; |50 ft horizontal step-outs if VOC
(South of Bldg 45) (3 shallow; (5 new pts + TPH 8015 3550 (DROy Visual Determination  }Section 5.2 for 60 ft for deep soil borings impacts are evident
2 deep) 2 existing MW's) specific intervals)
Building 41 5 5 7 VOCs 8020 8260 Highest PID &/or Variable (see Geoprobe 15 ft for shallow soil borings; |50 ft horizontal step-outs if VOC
(Tank Farm and (3 shallow; (5 new pts + TPH 8015 3550 (DRO) Visual Determination  |Section 5.2 for 60 ft for deep soil borings impacts are evident
Paint/Solvent Storage) 2 deep) 2 existing MWs) PAH NA 8310 specific intervals)
West of Building 2 2 2 2 VOCs 8021 8260 Highest PID &/or Variable (see Geoprobe 15 ft for shallow soil borings |25 ft horizontal step-outs if VOC
(Paint Accumulation 8 RCRA Metals [|NA 6010B,7470A, §Visual Determination Section 5.2 for impacts are evident.
Area) PAH T471A specific intervals)
NA 8310
Industrial Sewer Line 4 4 4 VOCs 8021 8260 Highest PID &/or Variable (see Geoprobe 15 ft for shallow soil borings |25 fi horizontal step-outs if VOC
8 RCRA Metals [NA 6010B,7470A, [Visual Determination  JSection 5.2 for impacts are evident.
T471A specific intervals) )
UST Area between 2 2 2 BTEX 8020 OA-1 Highest PID &/or Variable (see Geoprobe and HSA |15 ft for shallow soil borings; |25 ft horizontal step-outs if VOC
Buildings 4 and 5 (2 deep) (2 new points) TPH 8015 3550 (DRO) Visual Determination  |Section 5.2 for 60 ft for deep soil borings impacts are evident.
specific intervals)
Shooting Range Bunkers 3 3 3 8 RCRA Metals [NA 6010B,7470A, |[Greatest Depth &/or | Variable (see Geoprobe 25 ft for shallow soil borings |25 ft horizontal step-outs if metals
7471A Visual Determination  |Section 5.2 for impacts are evident.
specific intervals)
Total 36 36 40
’ (36 new points +
4 existing MWs)
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Table 3-2

Investigation Threshold Levels (ITLs) for Soils
2002 Environmental Field investigation

Boeing Tract 1 South

BOEING EPA Region
Investigation Missouri CALM | Missouri CALM | Missouri CALM X
Threshold Residential Industrial Leaching to Preliminary
Level (ITL) Scenario A Scenario C Groundwater Remediation
Constituent for Soil (1) (2) (3) (4) Goals (5)
VOLATILE ORGANIC COMPOUNDS (VOCs) (ng/kg)
Acetone 1,600,000 2,700,000 8,700,000 == 1,600,000
Benzene 50 6,000 13,000 50| 650!
Bromodichloromethane 700 11,000 41,000 700 1,000
n-Butylbenzene 140,000 - - - 140,000
sec-Butylbenzene 110,000 - - -- 110,000
tert-Butylbenzene 130,000 -- - - 130,000
Dibromochloromethane 800 20,000 77,000 800 1,100
2-Butanone (MEK) 7,300,000 7,400,000 16,000,000 -~ 7,300,000
Carbon disulfide 360,000 630,000 721,000 - 360,000
Carbon tetrachloride 130 200 500 130 240
Chloroethane 3,000 - - - 3,000
Chloroform 240 800 1,000 600 240
1,1-Dichloroethane 590,000 -- -- - 590,000
1,1-Dichloroethene 54} 400 1,000 90 54
1,2-Dichloropropane 40 10,000 25,000 40, 350
{sopropyl benzene 160,000 210,000 210,000 -- 160,000
p-lsopropyltoluene 67| 8,760,000 8,760,000 67 -
¢cis-1,2-Dichloroethene 500 1,200,000 1,200,000 500 43,000
trans- 1,2-Dichloroethene 1,000 2,900,000 3,100,000 1,000 63,000
Ethylbenzene 32,000 400,000 400,000 32,000 230,000
2-Hexanone - - - - -
4-Methyl 2-pentanone (MIBK) 790,000 1,000,000 2,300,000 -- 790,000
Methyl Tertiary-Butyl Ether (MTBE) ’ 67 8,760,000 8,760,000/ 67 -
Methylene chloride 20| 51,000 150,000 20 8,900
Napthalene 24,000 120,000 240,000 24,000 56,000
n-Propylbenzene 28,000, 28,000 91,000, -- 140,000
Tetrachloroethene 100! 40,000 120,000 100 5,700
Toluene 3,700 650,000 650,000 3,700 520,000
1,1,1-Trichloroethane 3,500 1,200,000 1,200,000 3,500 630,000
1,1,2-Trichloroethane 40| 5,000 14,000 40 840
1,2,4-Trimethylbenzene 52,000 100,000 180,000 - 52,000
1,3,5-Trimethylbenzene 21,000 42,000 76,000 - 21,000
* Trichloroethene 100 40,000 89,000 100 2,800
Trichlorofluoromethane 390,000 770,000 1,400,000 -- 390,000
Vinyl Chloride 20 300! 600 20 150
Xylenes, Total 16,000 418,000 418,000 16,000 210,000
Total Petroleum Hydrocarbons (TPH) 200,000 200,000 1,000,000 - -
POLYNUCLEAR AROMATIC HYDROCARBONS (PAHSs) (ng/kg)
Acenaphthene 1,000,000 1,700,000 5,400,000 1,000,000 3,700,000
Acenaphthylene 2,300 (6) -- -- -- --
Anthracene 8,500,000 8,500,000 27,000,000 33,000,000 22,000,000
Benzo(a)anthracene 200 1,000 4,000 200 620
Benzo(b)fluoranthene 600 900 4,000 600 620
Benzo(a)pyrene 62, 200 600 24,000 62
Chrysene 200 36,000 140,000 200! 62,000
Fluoranthene 1,600,000 1,600,000 5.2E+06 3,800,000 2,300,000
Fluorene 1,100,000 1,100,000 3.6E+06 2,100,000 2,600,000
POLYCHLORINATED BIPHENYLS (PCBs) (ug/kg)
PCBs | 220] 600] 2,500] 18,000 220
METALS/CYANIDE (mg/kg)
Arsenic 11 11 14 - 22
Barium 1,700 14,000 51,000 1,700 5,400
Cadmium 11 110 380 11 37
Chromium 38 2,100 4,500 38 210
Lead 260, 260 660 - 400
Mercury 0.6} 0.6 1 3.2 23
Selenium 43 300, 970, 4.3 390
Silver 26] 140 450 26 300

Constituents in bold were added to table based on results of Environmental Field Investigation of Tract 1 South.
-- Applicable value not available, pg/kg = micrograms per kilogram, mg/kg = milligrams per kilogram

Footnotes:

1 Investigation Threshold Levels (ITLs) for soils were derived from the most conservative of Cleanup Levels for Missoun (September 2001)
or USEPA Region IX Preliminary Remediation Goal (PRG) values.
2 Cleanup Levels for Missouri, September 2001. Value represents Residential (Scenario "A") exposure pathway.
3 Cleanup Levels for Missouri, September 2001. Value represents Industrial (Scenario "C*) exposure pathway.
4 Cleanup Levels for Missouri, September 2001. Value that is protective of "leaching to groundwater.”
5 USEPA Region IX Preliminary Remediation Goals (PRGs), November 1, 2000. Value represents Residential exposure pathway.
6 Altemative value acquired by using residential value for pyrene as a comparable surrogate.
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Table 3-3

Investigation Threshold Levels (ITLs) for Groundwater
2002 Environmental Field Investigation
Boeing Tract 1 South

BOEING
Investigation Missouri CALM USEPA
Threshold Groundwater Drinking Water
Level (ITL) for Target Conc Standards
Constituent Groundwater (1} {(GTARC) (2} {MCLs) (3}
VOLATILE ORGANIC COMPOUNDS (VOCs) (pg/t)
Acetone 4,000 -- 4,000
Benzene 5 5 5
Bromodichloromethane 80 80 80
n-Butylbenzene 61 (4) - -
sec-Butylbenzene 61 (4) -- -
tert-Butylbenzene 61 (4) - -
Dibromochloromethane 80 80 80
2-Butanone (MEK) 1,900 (4) - -
Carbon disulfide 1,000 (4) - -
Carbon tetrachloride 5 5 5
Chloroethane 4.6 (4) - -
Chloroform 80 80 80
1,1-Dichlorosthane 4,000 4,000 4,000
1,1-Dichloroethene 7 7 7
1,2-Dichloropropane 5 5 5
cis-1,2-Dichloroethene 70 70 -
trans-1,2-Dichloroethene 100 100 -
Ethybenzene 700 700 700
2-Hexanone - - -
Isopropyl benzene -- - --
p-lsopropyltoluene - - -
4-Methyl 2-pentanone (MIBK) 160 (4) - -
Methyl Tertiary-Butyl Ether (MTBE) 20 20 --
Methylene chioride " 5 5 5
Napthalene 100 100 -
n-Propylbenzene 61 (4) - -
Tetrachloroethene 5 5 5
Toluene 150 150 1,000
1,1,1-Trichloroethane 200 200 200
1,1,2-Trichloroethane 5 5 5
1,2 4-Trimethylbenzene 12 (4 - -
1,3,5-Trimethylbenzene 12 (4) - -
Trichloroethene 5 5 5
Trichlorofluoromethane 1,300 (4) - -
Vinyl chioride 2 2 2
Xylenes, Total 320 320 10,000
Total Petroleum Hydrocarbons (TPH) 10,000 10,000 -
POLYNUCLEAR AROMATIC HYDROCARBONS (PAHSs) (ng/L)
Acenaphthene 1,200 1,200 -
Acenaphthylene - -- -
Anthracene 9,600 9,600 -
Benzo(a)anthracene 0.0044, 0.0044 80
Benzo(b)fluoranthene 0.0044 0.0044 --
Benzo(a)pyrene 0.2000 0.2000 0.2000
Chrysene 0.0044 0.0044 10
Fluoranthene 300 300 -
Fluorene 1,300 1,300 -
POLYCHLORINATED BIPHENYLS (PCBs) (ug/L)
PCBs ] 0.5] 0.5] 0.5
METALS (ug/L)
Arsenic 50 50 5
Barium 2,000 2,000 2,000
Cadmium 5 S 5
Chromium 100 100 100
Lead 15 15 15
Mercury 2 2 2
Selenium 50 50 50
Silver 100 100 100

Constituents in bold were added to table based on results of Environmental Field Investigation of Tract 1 South.
-- Applicable value not available, ug/L = micrograms per liter

Footnotes:

1 Investigation Threshold Levels (ITLs) for groundwater were derived from Cleanup Levels for Missouri (CALM).
For instances where the CALM values were unavailable, Maximum Contaminent Levels (MCLs) were
used. If CALM and MCL values were unavailable, Region IX Preliminary Remediation Goals (PRG) values for

tap water were used as referenced below.
Cleanup Levels for Missouri, September 2001. Value represents groundwater target concentration value.
Maximum Contaminant Levels, Summer 2000, non-zero MCLG, MCL, or HBL.
Alternative value acquired from EPA Region IX PRGs, November 1, 2000.

N




Table 4-1 Summary of Sampling for 2002 Environmental Field Investigation, Boeing Tract 1 South

Nl‘;:':i’z;:f Numberot]r et ggg;’e‘:"d“a‘" Target Mobile Lab | Fixed Lab | ¢ oo
Building/Area ID Soil Analytical SW846 SW846 Criteri Boring IDs
St Samples |Monitoring| Temporary | Constituents Method Method e
Shallow] Deep i
Wells Piezometers
SWMU No. 17 3 -- 3 -- 3 VOCs 8021 8260 Highest PID &/or B48N, B4811, B4812
TPH 8015 3550 (DRO) Visual Determination
UST Site #3 1 2 2 - 3 BTEX 8020 OA-1 Highest PID &/or B45CS1D, B45CS2, B45CS3D
(Bldgs 451, C, D, & E) TPH 8015 3550 (DRO) Visual Determination
Building 40 5 -- 5 - 5 VOCs 8021 8260 Highest PID &/or B40E1, B40E2, B40S1, B40S2,
(Former Drum Storage) TPH 8015 3550 (DRO) Visual Determination |B40W1
UST Site #2 9 1 9 - 4 BTEX 8020 0OA-1 Highest PID &/or B48S1, B48S2, B48S3, B48S4D,
(SE of Building 48) TPH 8015 3550 (DRO) Visual Determination |B48S5, B48S6, B48S7, B48S8,
B48S9, B48S10
UST Site #4 9 2 9 2 5 BTEX 8020 OA-1 Highest PID &/or B45S1D, B45S2, B45S3, B45S4,
(South of Bldg 45) TPH 8015 3550 (DRO) Visual Determination |B45S5D, B45S6, B45S7, B45S8,
B45S9, B45S10, B42S1
Building 41 4 2 6 2 5 VOCs 8020 8260 Highest PID &/or B41E1D, B41N1, B41S1, B41S2,
(Tank Farm and TPH 8015 3550 (DRO) Visual Determination |B41S3D, B41S4
Paint/Solvent Storage) PAH NA 8310
West of Building 2 2 - 2 -- 2 VOCs 8021 8260 Highest PID &/or B2I1, B2W1
(Paint Accumulation 8 RCRA Metals NA 6010B,7470A, |Visual Determination
Area) T4T1A
PAH NA 8310
Industrial Sewer Line 6 -- 6 - 4 VOCs 8021 8260 Highest PID &/or B2N1, B2N2, B2N3, B2N4, B2NS,
8 RCRA Metals NA 6010B,7470A, [Visual Determination |B44N1
T4T1A
UST Area between 1 1 2 - 2 BTEX 8020 OA-1 Highest PID &/or B4E1, B4E2D
Buildings 4 and § TPH 8015 3550 (DRO) Visual Determination
Shooting Range Bunkers 3 -~ 3 -- 3 8 RCRA Metals NA 6010B,7470A, |Greatest Depth &/or |B13E1, B13E2, B13E3
T471A Visual Determination
Total 43 8 47 4 36
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Table 4-2 Soil Boring Data, 2002 Environmental Field Investigation, Boeing Tract 1 South

Page 1 of 2
; Groundwater : : Boring Ground Date

Baping 1D Samp ID Morthing |, Easting Depth Elevation | Installed
SWMU No. 17
B48N1 B48N1W 9463.31 7333.29 16 539.92 11/11/02
B48I1 B48I11W 9415.98 7117.26 16 NM 11/11/02
B48I2 B4812W 9415.20 7177.99 16 NM 11/11/02
UST Site #3
B45CS1D B45CS1DW 8604.20 7524.26 79 537.30 11/14/02
B45CS2 B45CS2W 8599.34 7684.43 16 536.23 11/14/02
B45CS3D B45CS3DW 8683.48 7691.47 64 536.91 11/20/02
Former Drum Storage Adjacent to Building 40
B40E1 B40E1W 8532.63 764411 12 536.08 11/14/02
B40E2 B40E2W 8475.55 7645.45 16 535.42 11/14/02
B40S1 B40S1W 8447.00 7623.45 16 535.56 11/14/02
B40S2 B40S2W 8447.13 7517.87 16 536.45 11/14/02
B40W1 ' |B4OW1W 8481.19 7468.20 16 536.60 11/14/02
UST Site #2
B48S1 B48S1W 9286.80 7605.86 16 537.41 11/14/02
B48S2 B48S2w 9304.85 7558.14 16 538.37 11/15/02
B48S3 B48S3W 9257.27 7536.62 16 539.13 11/15/02
B48S4D B48S4DW 9256.95 7588.07 76 537.72 11/15/02
B48S5 B48S5W 9238.98 7554.24 16 538.42 11/19/02
B48S6 B48S6W 9286.67 7638.40 16 537.02 11/19/02
B48S7 B48S7W 9212.97 7554.49 16 538.38 11/20/02
B48S8 B48S8W 9215.18 7587.50 16 537.60 11/20/02
B48S9 B48S9W 9112.88 7555.97 16 538.49 11/21/02
B48S10 B48S10W 9224.28 7638.13 16 537.14 11/21/02
UST Site #4
B45S1D B45S1DW 8878.08 7266.58 73 540.58 11/18/02
B45S2 B45S2W 8888.75 7457.90 12 539.03 11/18/02
B45S3 B45S3W 8952.72 7473.51 16 539.32 11/18/02
B45S4 B45S4W 8990.44 7457.47 16 539.84 11/18/02
B45S5D B45S5DW 8928.28 7473.10 79.4 539.06 11/18/02
B45S6 B45S6W 8852.73 7491.73 12 538.26 11/18/02
B45S7 B45S7W 8927.81 7522.63 12 538.67 11/18/02
B45S8 B45S8W 8878.18 | 7586.68 12 537.47 11/19/02
B45S9 B45S9W 8945.00 7591.46 12 537.58 11/19/02
B45S10 B45S10W 8943.16 7641.64 12 537.35 11/19/02
B42S1 B42S1W 8940.79 7922.15 16 536.82 11/19/02
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Table 4-2 Soil Boring Data, 2002 Environmental Field Investigation, Boeing Tract 1 South

Page 2 of 2
. Groundwater . . Boring Ground Date

Boring ID Samp ID Northing | Easting Depth | Elevation | Installed
Tank Farm and Paint/Solvent Storage Area at Building 41
B41E1D B41E1DW 9570.05 8279.01 72 535.43 11/12/02
B41N1 B41IN1W 9603.90 8167.53 16 538.36 11/8/02
B41S1 B41S1W 9480.07 8107.49 16 535.93 11/7/02
B41S2 B41S2wW 9476.87 8272.19 16 534.67 11/7/02
B41S3D B41S3DW 9479.55 8181.93 70 534.03 11/7/02
B41S4 B41S4W 9456.70 8330.57 16 535.30 11/13/02
Paint Accumulation Area West of Buildin
B2l1 B2I11w 9494.11 8369.30 16 535.53 11/8/02
B2W1 B2W1W 9517.19 8353.51 16 535.45 11/8/02
Industrial Sewer Line
B2N1 B2N1W 9626.56 8392.74 16 536.59 11/11/02
B2N2 B2N2wW 9623.87 8872.68 16 532.27 11/12/02
B2N3 B2N3W 9618.17 9371.93 16 532.13 11/12/02
B2N4 B2N4W 9617.23 9423.11 16 532.10 11/13/02
B2N5 B2N5W 9617.28 9500.01 16 531.98 11/13/02
B44N1 B44N1W 9635.32 7875.98 16 546.01 11/8/02
UST Area Between Buildings 4 and 5
B4E1 B4E1W 9520.41 9704.83 20 531.75 11/21/02
B4E2D B4E2DW 9437.03 9695.72 79 526.40 11/22/02
Shooting Range Bunkers
B13E1 B13E1W 9429.90 10641.77 20 NM 11/21/02
B13E2 B13E2W 9365.88 10640.25 16 NM 11/21/02
B13E3 B13E3W 9309.03 10639.60 16 NM 11/21/02

NM - Not measured
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Table 5-1

Detected Concentrations in Soil, 2002 Environmental Field Investigation

Boeing Tract 1 South, SWMU # 17

o B48I1-7 | B48I2-6 | B48N1-9 INVESTIGATION
CONSTITUENT '§ 7ftbgs | 6ftbgs | 9iftbgs JTHRESHOLD LEVEL (ITL)|
> 11/11/02 | 11/11/02 | 11/11/02 (1)
VOCs Method 8021
| ND | ND | ND
TPH Method OA-2
] ND | ND | ND

Notes:
ND - Constituents were not detected above the quantitation limits.
ft bgs - feet below ground surface

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,

Missouri Facility, September 27, 2002, Harding ESE, Inc.

Table 5-2
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, SWMU # 17

0] INVESTIGATION
CONSTITUENT E BASITW | B4gl2w | BASN1W THRESHOLD LEVEL (ITL)}
2 11/11/02 | 11/11/02 | 11/11/02 (1)
VOCs Method 8021
] NO | ND | ND
TPH Method OA-2
[ ND T ND [ WND

Notes:
ND - Constituents were not detected above the quantitation limits.

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,

Missouri Facility, September 27, 2002, Harding ESE, Inc.
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Table 5-3
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tact 1 South, UST Site #3

B45CS1D | B45CS2-6 | B45CS3D-6 | INVESTIGATION
- ft bgs 6 ft bgs 6 ft bgs THRESHOLD
11/15/02 11/14/02 11/20/02 | LEVEL (ITL) (1)

CONSTITUENT

UNITS

TPH Method OA-1

| Ns | ND | ND

TPH Method OA-2

T NS | ND | NA

TPH Method DRO

| [ NS [ NA [ WD

Notes:

ND - This compound was not detected above the quantitation limit.

NA - Constituents were not analyzed

NS - Not sampled

ft bgs - feet below ground surface

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

Table 5-4
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tact 1 South, UST Site #3

INVESTIGATION
B45CS1DW| B45CS2W | B45CS3DW THRESHOLD

11/15/02 | 11/14/02 | 11/20/02 | LEVEL(ITL) (1)

CONSTITUENT

UNITS

TPH Method OA-1

|l No ] ND | ND

TPH Method OA-2

| ND | ND | NA

TPH Method DRO

T N T NA | WD

Notes:

ND - This compound was not detected above the quantitation limit.

NA - This constituent was not analyzed.

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.
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Table 5-5
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, Former Drum Storage Area Adjacent to Building 40

B40E1-6 | B40E2-6 | B40S1-6 | B40S2-6 | B4AOW1-6 | INVESTIGATION

[/4]
CONSTITUENT E 6 ft bgs 6 ft bgs 6 ft bgs 6 ft bgs 6 ft bgs THRESHOLD
= 11/14/02 | 11/14/02 | 11/14/02 ] 11/14/02 | 11/14/02 | LEVEL (ITL) (1)
VOCs Method 8021

[ N\D [ ND | ND | ND | ND

TPH Method OA-2

[ ND | WO | NO | NDO [ WD

Notes:

ug’kg - micrograms per kilogram

ND - Constituents were not detected above the quantitation limits.

ft bgs - feet below ground surface

(1) - Environmental Field investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

Table 5-6
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, Former Drum Storage Area Adjacent to Building 40

INVESTIGATION
B40E1W | B40E2W | B40S1W | B40S2W | B4OW1W THRESHOLD

11/14/02 | 11/14/02 | 11/14/02 | 11/14/02 ] 11/14/02 | LEVEL (iTL) (1)

CONSTITUENT

UNITS

VOCs Method 8021

Trichloroethene ' ougn ] 114 ] <« ] <« ] <« ] <« 5

TPH Method OA-2

[ \O | N\OD | NO [ WD [ WD

Notes:

ug/l - micrograms per liter

ND - Constituents were not detected above the quantitation limits.

(1) - Environmental Field investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.
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Table

5-7

Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, UST Site # 2

) B48S1-6 | B48S2-5 | B48S3-10] B48S4D | B48S5-6 | B48S6-6 | B485S7-7 | B48S8-7 | B4859-8 B48S10-7 INVESTIGATION
CONSTITUENT E 6 ft bgs 5ftbgs_ 10 ft bgs -ftbgs 6 ft bgs 6 ft bgs 7 ft bgs 7 ft bgs 8 ft bgs 7 ft bgs THRESHOLD

> 11/14/02 | 11/15/02 | 11/15/02 | 11/15/02 | 11/19/02 ] 11/19/02 | 11/20/02 | 11/20/02 | 11/21/02 11/21/02 LEVEL (ITL) (1)
VOC/TPH Method OA-1
Benzene ug/kg 307 <50 98 NS 57 <50 <50 125 <2.5 <2.5 50
Ethylbenzene ugkg 227 <50 346 NS <50 <50 <50 408 <2.5 <2.5 32,000
Toluene ug/kg 3,000 <50 52 NS 354 <50 76 1,090 <25 <25 3,700
Xylenes, Total ug/kg 829 <50 254 NS 670 <50 273 461 <7.5 <7.5 16,000
Gasoline (C6-C14) ug/kg 250,000 <5,000 83,000 NS 66,000 <5,000 38,000 133,000 NA NA 200,000 (2)
TPH Method OA-2
Motor Qil (C16-C33) ughg | 47,000 | <5000 | <5000 | NS | <5000 | <5000 | <5000 | <5,000 ] NA ] NA 200,000 (2)
TPH Method DRO T
TPH (GC/FID) High Fraction ug/kg | NA | NAJ NA I NS I NA I NA I NA I NA | 38,000 I 38,000 200,000 (2)
Notes:
ug/kg - micrograms per kilogram NS - Not sampled
NA - Constituents were not analyzed ft bgs - feet below ground surface
(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood, - ITL has not been determined for this constituent.

Missouri Facility, September 27, 2002, Harding ESE, Inc. )
(2) - Total TPH
Shaded values indicate constituent concentrations which exceed the |TLs.
Table 5-8
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, UST Site # 2
m INVESTIGATION
CONSTITUENT E B48S1W | B48S2W | B48S3W | B48S4W | B48S5W | B48S6W | B48S7W | B48S8W | B48SowW B48S10W THRESHOLD

2 11/14/02 | 11/15/02 | 11/14/02 | 11/15/02 | 11/19/02 | 11/19/02 | 11/20/02 | 11/20/02 | 11/21/02 11/21/02 LEVEL (ITL) (1)
VOC/TPH Method OA-1
Benzene ug/l 569 921 14.6 NS 24.8 <5 25.78B 2228 0.61 <0.5 5
Ethylbenzene ugf! <5 24 <5 NS 53 <5 <5 <5 <0.5 <0.5 700
Methyl Tert-Butyl Ether ug/! <5 9.9 <5 NS <5 <5 <5 <5 NA NA 20
Toluene __ug/ <5 <5 16.1 NS 36 <5 59.6 <5 <5 <5 150
Xylenes, Total ug/ <5 <5 <5 NS 171 <5 23.6 <5 <1.5 <1.5 320
Gasoline (C6-C14) ug/l <1,000 1,160 1,746 NS 301,200 <1,000 | 207,200 <1,000 ND ND 10,000 (2)
TPH Method OA-2

] NbD | ND | ND J NS | ND J ND JT ND J ND J NA ] NA

TPH Method DRO
TPH (GC/FID) High Fraction ug/l I NA | NA I NA l NS r NA l NA T NA I NA I 1000 I 180 10,000 (2)

Notes:
ug/l - micrograms per liter

ND - Constituents were not detected above the quantitation limits.
NA - Constituents were not analyzed

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,

Missouri Facility, September 27, 2002, Harding ESE, Inc.

(2) - Total TPH

Shaded values indicate constituent concentrations which exceed the ITLs.

NS - Not sampled
B - Result is qualified, constituent detected in the method blank.
- ITL has not been determined for this constituent.
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Table 5-9
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, UST Site #4

o | Ba2st6| BassiD | Bass2-7 B4§3i'7 B45S3-7 | B45S4-7 | B45ssD | Basse-6 | B4ss7-7 | B4sss-6 | Basse-6 | Bass10-6] invESTIGATION
CONSTITUENT S THRESHOLD LEVEL
S 6 ft bgs - ft bgs 7ftbgs | 7ftbgs 7 ftbgs 7 ftbgs - ft bgs 6 ft bgs 7 ftbgs 6 ft bgs 6 ft bgs 6 ft bgs (L) (1)
11/20/02 | 11/18/02 | 11/19/02 ] 11/18/02 | 11/18/02 | 11/18/02 | 11/19/02 | 11/18/02 | 11/18/02 | 11/19/02 ] 11/18/02 | 11/20/02
TPH Method OA-1
Benzene ug/kg <2.5 NS 601 549 242 <50 NS <50 <50 <50 <50 62 50
Toluene ug/kg <25 NS 3,200 2,930 1,550 <50 NS <50 67 <50 <50 952 3,700
Xylenes, Total ug/kg <7.5 NS 360 263 328 <50 NS <50 113 <50 <50 513 16,000
Gasoline (C6-C14) _ug/kg NA NS 186,000 | 163,000 | 206,000 | 12,000 NS <5,000 68,000 21,000 <5,000 103,000 200,000 (2)
TPH (GC/FID) Low Fraction ug/kg <500 NS NA NA NA NA NA NA NA NA NA NA
TPH Method OA-2 :
] NA ] Ns |J ND | ND | ND | ND | Ns | ND | ND | ND | ND | ND
TPH Method DRO
] ND J Ns | NA | NA J NA J NA J NS T NA J NA JT NA T NA | NA
Notes:
ug/kg - micrograms per kilogram ND - Constituents were not detected above the quantitation limits.
NS - Not sampled NA - Cénstituent not analyzed.

ft bgs - feet below ground surface

(1) - Environmental Field investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

(@) - Total TPH

Shaded values indicate constituent concentrations which exceed the ITLs.

Table 5-10
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
' Boeing Tract 1 South, UST Site #4

n B45S4W : _ INVESTIGATION
CONSTITUENT E B42S1W | BA5S1DW| B45S2W | B45S3W | B45S4W DUP B45S5DW| B45S6W | B45S7W | B45S8W | B45S9W | B45S10W ) MW-A22 | MW-A27 THRESHOLD
=

11/20/02 | 11/18/02 | 11/18/02 | 11/18/02 | 11/18/02 | 11/18/02 | 11/19/02 | 11/18/02 | 11/19/02 | 11/19/02 | 11/19/02 }J 11/19/02 | 11/01/02 ] 11/01/02 | LEVEL (ITL) (1)

VOC/TPH Method OA-1

Benzene ug/l <0.5 <5 29.4 23.5 <5 <5 <5 <5 6.7 <5 <5 <5 2 <0.5 5
Ethylbenzene ug/ <0.5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 2.8 <0.5 700
Toluene ug/l <5 <5 54.8 18.6 <5 <5 <5 <5 10.1 <5 <5 11.6 <5 <5 150
Xylenes, Total ug/ <1.5 <5 <5 <5 <5 <5 <5 <5 8.4 <5 <5 <5 11 <1.5 320
Gasoline (C6-C14) ug/l NA <1,000 15,310 2,760 <1,000 | <1,000 <1,000 <1,000 | 41,410 | 268,300 | 10,820 17,440 NA NA 10,000 (2)
TPH (GC/FID) Low Fraction ug/t <100 NA NA NA NA NA NA NA NA NA NA NA 1,700 <100 10,000 (2)
TPH Method OA-2

TPH Misc. (C10-C40 | uwr | NA ] ND | N J NDJT N J ND J ND J NDJ N | ND J ND ] ND O] 840 T 1,300 10,000 (2)

TPH Method DRO

[ "D | NA | NA | NA | NA | NA [ NA | NA | NA J NA | NA | NA | NA | NA

Notes:
ug/l - micrograms per liter
ND - Constituents were not detected above the quantitation limits. NA - Constituents were not analyzed
(1) - Environiental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood, (2) - Total TPH
Missouri Facility, September 27, 2002, Harding ESE, Inc.
Shaded values indicate constituent concentrations which exceed the ITLs.
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Table 5-11
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, Tank Farm and Paint/Solvent Storage Area By Building 41

o | B41EID |B41E1-10] BatN18 | Ba1SI6 B:ggg-e B41S2-4 |B4153D-4| B41sa-6|  INvEsTIGATION
CONSTITUENT § -ftbgs | 10ftbgs | 8ftbgs | 6ftbgs | 6ftbgs | 4ftbgs | 4ftbgs | 6 ftbgs THRES(:.(E;' g )L EVEL
11/12/02 § 11/12/02 | 11/08/02 | 11/07/02 | 11/07/02 | 11/07/02 | 11/07/02 | 11/13/02
VOCs Method 8021
1,2,4-Trimethylbenzene ug/kg NS <1 <5 <5 <5 <5 51 <1 100,000
1,3,5-Trimethylbenzene ug/kg NS <1 <5 <5 <5 <5 192 <1 21,000
Benzene ug/kg NS <1 186 <5 <5 <5 18 <1 50
Ethylbenzene ugrkg NS <1 <5 <5 <5 <5 10 <1 32,000
Isopropyl Benzene ug/kg NS <1 11 <5 <5 <5 29 <1 --
M,P-Xylene ug/kg NS <1 21 <5 <5 <5 27 <1 --
P-Isopropyitoluene ug/kg NS <1 <5 <5 <5 <5 116 <1 -
Sec-Butylbenzene ug/kg NS <1 75 <5 <5 <5 <5 <1 110,000
Toluene ug’kg NS <1 <5 <5 <5 <5 26 <1 3,700 .
PAHs Method 8270C .
Benzo(A)Pyrene ] ugkg | NS | 8 | <33 | <33 | NA | <38 ] <33 | NA 62
TPH Method OA-2
Diesel #2 | ugkg | NS | <5000 | <5000 | <5000 | <5000 | <5000 | 24,000 | <5000 200,000 (2)
Notes:
ug/kg - micrograms per kilogram NA - Constituents were not analyzed
ft bgs - feet below ground surface NS - Not sampled
(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwogpd, -- - ITL has not been determined for this constituent.
Missouri Facility, September 27, 2002, Harding ESE, Inc.
(2) - Total TPH

Shaded values indicate constituent concentrations which exceed the ITLs.

Table 5-12
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, Tank Farm and Paint/Solvent Storage Area By Building 41

CONSTITUENT 2 |B41E1DW] B41EIW | BaINIW | B41STW | Ba152w [Barssow] Barsaw | mws | w7z | mw-ie T EVEL
=2 11/13/02 | 11/12/02 § 11/08/02 | 11/07/02 | 11/07/02 | 11/11/02 | 11/13/02 | 11/01/02 | 11/01/02 | 11/14/02 (ITL) (1)
VOCs Method 8021
1,1-Dichloroethane ug/l <1 <1 <5 <5 <5 <5 <1 98 E <1 <1 4,000
1,1-Dichloroethene ug/l <1 <1 <5 <5 <5 <5 <1 10 <1 <1 7
1,2,4-Trimethylbenzene ug/l <1 <1 13 <5 <5 <5 <1 <1 <1 <1 12
Benzene ug/l <1 <1 135 <5 <5 <5 <1 <1 <1 <1 5
Cis-1,2-Dichloroethene ug/l <1 1.2 <5 <5 <5 16 <1 6.4 <1 <1 70
Isopropyl Benzene ug/l <1 <1 24 <5 <5 <5 <1 <1 <1 <1 --
M,P-Xylene ug/l <1 3 31 <5 <5 <5 <1 NA NA <1 --
N-Propylbenzene ug/l <1 <1 117 <5 <5 <5 <1 <1 <1 <1 61
P-Isopropyltoluene ug/l <1 <1 68 <5 <5 <5 <1 <1 <1 <1 --
Sec-Butylbenzene ug/l <1 <1 11 <5 <5 <5 <1 <1 <1 <1 61
Tetrachloroethene ug/l <1 <1 <5 <5 <5 125 <1 4.8 <1 <1 5
Trichlorosthene ug/l <1 1.2 <5 <5 <5 <5 <1 2.4 <1 <1 5
Vinyl Chloride ug/l <1 <1 <5 <5 <5 <5 <1 7.4 <1 <1 2
PAHs Method 8270C
] nbo | NA J NO | ND | NDT ND J NA | ND T ND T NA
TPH Method OA-2
] ND | ND ] ND l ND I ND I ND | ND | NA 1 NA | ND
TPH Method DRO
TPH (GC/FID) High Fraction [ woi T NA T NA T " NA T NA T NA T NA T NA T 180 [ <100 [ NA 10,000 (2)
Notes:
ug/l - micrograms per liter ND - Constituents were not detected above the quantitation limits.
-- - ITL has not been determined for this constituent. NA - Constituents were not analyzed
(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood, E - Result is qualified, exceeded method calibration curve limit.

Missouri Facility, September 27, 2002, Harding ESE, Inc.
(2) - Total TPH
Shaded values indicate constituent concentrations which exceed the ITLs.
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Table 5-13

Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, Paint Accumulation Area West of Building 2

”n B2I1-8 B2W1-6 INVESTIGATION
CONSTITUENT '§ 8ftbgs - 6 ft bgs THRESHOLD LEVEL
> 11/8/02 11/8/02 (ITL) (1)

VOCs Method 8021

1,3,5-Trimethylbenzene ug’kg 66 36 21,000
Benzene ugkg <5 21 50
Chloroethane ug’kg <5 6.7 3,000
Ethylbenzene ug’kg 29 <5 32,000
Isopropy! Benzene ug’kg 292 31 --
N-Butylbenzene ug’kg 80 14 140,000
N-Propylbenzene ug/kg <5 30 28,000
P-Isopropyltoluene ug/kg 268 36 --
Sec-Butylbenzene ug/kg <5 127 110,000
Tert-Butylbenzene ug/kg 73 35 130,000
Xylene, Total ugrkg 43 53 16,000
TPH Method OA-2

Diesel #2 | ugkg | NA | 47,000 200,000 (2)
|PAHs Method 8270C

] ND | ND

RCRA Metals Method 6010B/7471

Arsenic ug’kg 8,900 1,400 11,000
Barium ug/kg 92,000 120,000 1,700,000
Chromium ugkg 18,000 12,000 38,000
Lead ug/kg 10,000 6,800 260,000
Notes:

ug/kg - micrograms per kilogram

ND - Constituents were not detected above the quantitation limits.

NA - Constituents were not analyzed
ft bgs - feet below ground surface

-- - ITL has not been determined for this constituent.

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

(2) - Total TPH

Table 5-14
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, Paint Accumulation Area West of Building 2

n INVESTIGATION
CONSTITUENT "E' B2hW B2W1W THRESHOLD LEVEL

o 11/8/02 11/8/02 (ITL) (1)
VOCs Method 8021
Benzene ug/l <5 6.3 5
Chloroethane ug/l <5 7.3 4.6
Trichlorofluoromethane ug/l <5 17 1,300
Vinyl Chloride ug/l 5.6 <5 2
PAHs Method 8270C

| ND ] ND

RCRA Metals Method 6010B/7471
Barium ug/l 500 500 2000
Chromium ug/l 324 104 100
Lead ug/! 13 <5 15
Notes:

ug/l - micrograms per liter

ND - Constituents were not detected above the quantitation limits.

-~ - [|TL has not been determined for this constituent.

J - Result is qualified as an estimated value.

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

Shaded values indicate constituent concentrations which exceed the ITLs.
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Table 5-15
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, Along Industrial Sewer Line

0 B2N1-8 | B2N2-8 | B2N3-8 | B2N4-6 | B2N5-7 | B44N1-9 INVESTIGATION
CONSTITUENT £ 8ftbgs | 8ftbgs | 8ftbgs | 6ftbgs | 7ftbgs | 9ftbgs | THRESHOLD LEVEL

> 11/11/02 | 11/12/02 | 11/12/02 | 11/13/02 | 11/13/02 ] 11/8/02 (ITL) (1)
VOCs Method 8021
Benzene ug/kg <5 <1 <1 <1 <1 41 50
M,P-Xylene ug’kg <5 <1 <1 <1 <1 11 --
N-Propylbenzene ug/kg <5 <1 <1 <1 <1 13 --
P-Isopropyitoluene ug/kg <5 <1 <1 <1 <1 7.1 --
Sec-Butylbenzene ug/kg <5 <1 <1 <1 <1 7.2 -
Tetrachloroethene ug/kg <5 <1 1.9 1.4 <1 <5 100
TPH Method OA-2

| NA NA | NA T NA NA ND

RCRA Metals Method 6010B/7471 .
Arsenic ug/kg <500 39,000 3,400 NA NA 2,000 11,000
Barium ug/kg 63,000 74,000 83,000 NA NA 110,000 1,700,000
Chromium ug/kg 6,900 7,900 13,000 NA NA 13,000 38,000
Lead _ug/kg 4,800 J 5,900 8,100 NA NA 10,000 260,000
Mercury ug/kg <20 <20 30J NA NA 94 J 600
Notes:

ug/kg - micrograms per kilogram

ND - Constituents were not detected above the quantitation limits.

NA - Constituents were not analyzed

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.
Shaded values indicate constituent concentrations which exceed the ITLs.

Table 5-16

ft bgs - feet below ground surface
-- - [TL has not been determined for this constituent.
J - Resultis qualified as an estimated value.

Detected Concentrations in Groundwater, 2002 Environmental Field Investigation

+ Boeing Tract 1 South, Along Industrial Sewer Line

B2N3W

'B44N1W

7] INVESTIGATION
CONSTITUENT 5 B2N1W | B2N2W | B2N3wW DUP B2N4W | B2N5W | B44N1W DUP THRESHOLD

2 11/11/02 | 11/12/02 | 11/12/02'] 11/12/02 | 11/13/02 | 11/13/02 § 11/8/02 | 11/8/02 | LEVEL (ITL) (1)
VOCs Method 8021
Cis-1,2-Dichloroethene ug <5 <1< 45 39 19 <1 <5 <5 70
Tetrachloroethene ug/t <5 <1 23 21 13 <1 <5 <5 5
Trans-1,2-Dichloroethene ug/) <5 <1 12 12 1.7 <1 <5 <5 100
Trichloroethene ug/i <5 <1 11 10 2.5 <1 <5 <5 5
TPH Method OA-2

| NA NA | NA | NA | NA NA ND | ND

RCRA Metals Method 6010B/7471
Arsenic ug/l <10 34 98 NA 26 <10 100 NA 50
Barium ug/l 1,300 600 10,000 NA 8,500 530 960 NA 2,000
Chromium ug/l 40 42 320 NA 59 11 64 J NA 100
Lead ug/| 794J 39 110 NA 25 5.9 110 NA 15
Mercury ug/l 0.33 <0.2 <0.2 NA <0.2 <0.2 <0.2 NA 2
Notes:

ug/l - micrograms per liter

ND - Constituents were not detected above the quantitation fimits.
(1) - Environmental Field Investigaion Statement of Work for Bosing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

Shaded values indicate constituent concentrations which exceed the ITLs.

NA - Constituents were not analyzed
J - Resultis qualified as an estimated value.
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Table 5-17
Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, UST Area Between Buildings 4 and 5

* B4E1-14 BAE2D-10 | INVESTIGATION
CONSTITUENT 5 14 ftbgs _ 10 ftbgs | THRESHOLD LEVEL

S 11/21/02 11/22/02 Ty (1)

TPH Method OA-1

Xylenes, Total | ugkg | 9.4 | <7.5 16,000

TPH Method DRO ﬁ

TPH (GC/FID) High Fraction | uokg | 47,000 | 55,000 200,000 (2)

Notes:

ug/kg - micrograms per kilogram

ft bgs - feet below ground surface

-- - ITL has not been determined for this constituent.

(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.

(2) - Total TPH

Table 5-18
Detected Concentrations in Groundwater, 2002 Environmental Field Investigation
Boeing Tract 1 South, UST Area Between Buildings 4 and 5

» INVESTIGATION
CONSTITUENT E BAE1W BAE2DW THRESHOLD LEVEL
=2 11/21/02 11/22/02 (ITL) (1)
TPH Method OA-1
| ND | ND
TPH Method DRO
TPH (GC/FID) High Fraction | ug/| | 3,500 | <100 10,000 (2)

Notes:
ug/l - micrograms per liter
ND - Constituents were not detected above the quantitation limits.
- ITL has not been determined for this constituent.
(1) - Environmental Field Investigaion Statement of Work for Boeing Tract 1 South Property, Hazelwood,
Missouri Facility, September 27, 2002, Harding ESE, Inc.
(2) - Total TPH
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Table 5-19

Detected Concentrations in Soil, 2002 Environmental Field Investigation
Boeing Tract 1 South, Shooting Range Bunkers

@ B13E1-6 | B13E2-6 | B13E3-6 81352'6 INVESTIGATION'
CONSTITUENT S THRESHOLD
S 6 ft bgs 6 ft bgs 6 ft bgs 6 ft bgs LEVEL (ITL) (1)
11/21/02 11/21/02 11/21/02 11/21/02
RCRA Metals Method 6010B/7471
Arsenic ug/kg 2,400 <500 2,900 4,000 11,000
Barium ug/kg 120,000 92,000 130,000 B 130,000 B 1,700,000
Cadmium ug/kg 480 <250 <250 350 11,000
Chromium ug/kg 10,000 9,300 7,900 B 12,000 J 38,000
Lead ug/kg 9,800 5,000 14,000 8,900 260,000
Mercury ug/kg 22 24 22 34 600
Selenium ugrkg <500 <500 2,000 3,200 4,300
Silver ug/kg 260 <250 <250 <250 26,000
Notes:

ug/kg - micrograms<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>